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Clinical and Radiological Studies of Pulmonary Mycosis’ 

WAYNE A. JOHNSTON, M.D., and JULIUS HEYDEMANN, M.D, 

Dubuque, Iowa 


S INCE THE FIRST observation of a yeast 
fungus by Hooke in 11)77, many fungi 
have been described, but only a small 
number have been found to be pathogenic 
to animals and man. The identification 
and classification of tlic fungus by cultural 
and growth characteristics arc difficult and 
often involve a tremendous amount of 
work. 

The purpose of tliis paper is to review 
and summarize the literature as it pertains 
to yeasts in their relation to the ills of man, 
especially of the lungs, and to present sev- 
eral cases of mycotic infection encountered 
in a relatively short period of eight months. 
Our review of the literature has been quite 
e.Ktensive and has impressed us with tlie 
general distribution of yeast, the insidious 
manner in which it starts its career in the 
human host, the diversified manifestations 
it produces, and the apparent difficulties 
encountered in making a positive diagno- 
sis. From a practical standpoint, there 
seems to be sufficient similarity in the le- 
sions produced that the history, tissue 
findings, roentgen findings, and sequelae of 
all yeast infections should be discussed as 
though these were a single entity, and any 
variation, one; only of degree of virulence 
but not necessarily characteristic for the 
species. This will simplify the general pic- 
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ture and perhaps encourage clinicians to be 
more diligent in looking for these infections. 

In taking the above point of view, we do 
not wish to depreciate the fine work which 
has been done in grouping, subgrouping, 
and identif 3 'ing end-strains of these or- 
ganisms. It may be that at a future time 
distinctive characteristics for particular 
types of yeast infections will be worked out 
by their more frequent diagnosis. 

DISTRIBUTION 

Yeast infections of all types have been 
reported from various parts of North 
America, South America, and Europe. 
Practically no region can be said to be 
exempt, though certain infections seem to 
have a high regional incidence, as coccidioi- 
domycosis, which appears to be endemic in 
the San Joaquin Valley district of Cali- 
fornia. The frequency of types under ob- 
servation may also vary according to the 
location of the observer. 

Susceptibility does not seem to vary with 
race, color, or age so much as with change 
in location from a non-infected to an in- 
fected area. The infection is not con- 
sidered to be transmitted from one person 
to another. For coccidioidomycosis it has 
been reported that in the earl}’’ or infectious 
stages women outnumber men, 2:1,. 'while 
m the late or granulomatous stages males 
are more often involved, 4:1. 

We took particular notice in studying 
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case reports to observe whether any par- 
ticular occupation produced more infec- 
tions than another, but there does not 
seem to be any occupational prevalence. 
One of us, however, encounters a large 
number of cases of blastomycosis of the 
skin each year, all in farmers raising cattle 
and in men in packing houses or stock- 
yards handling cattle. Each farmer so 
infected will tell us that his cattle have 
sores. Reports from the veterinary de- 
partments of two leading universities 
state that they know very little about the 
frequency of mycotic shdn infections in 
cattle. In spite of this possible contact, 
the incidence of pulmonary mycosis among 
farmers is not higher than among those in 
any other occupation. By contrast, a 
newcomer into the San Joaquin Valley 
very often contracts coccidioidomycosis 
from the dust, although the natives have 
little trouble. It is quite certain that the 
natives of this valley have an immunity; 
perhaps the same is true for the farmer. 
We hope to learn more about the skin 
sores of cattle. At the present time, how- 
ever, we know little concerning the exact 
source of yeast infections other than those 
from the dust of the San Joaquin Valley. 

PATHOLOGY 

The spores of yeast may persist for 
many years. They withstand a lot of 
heat, cold, and drying. We do not know 
the requirements for a yeast infection; 
ordinarily the spores grow in a slightly 
acid medium, whereas the body juices are 
slightly alkaline under normal conditions. 
It has been suggested that perhaps some 
other disease, as influenza, pneumonia, 
tuberculosis, bronchiectasis, a neoplasm, 
etc., may produce temporary pH changes 
sufficient for the organisms to start their 
growth. 

The primary infection most often occurs 
through the respiratory tract. The or- 
ganism grows and multiplies in the secre- 
tions. Sufficient ulceration of the mucosa 
must result to permit the yeast to gain a 
foothold in the lung tissues bordering the 
bronchi. Yeasts themselves do not seem 


to attract much defense mechanism by the 
body, either in the form of cellular in- 
filtration or fibrosis. The extension of the 
infection, with coalescence into nodules 
and breaking down into abscesses, may 
occur from the yeast alone or in conjunc- 
tion with some associated infection; or 
areas of bronchopneumonia may develop 
as a result of an associated disease taking 
advantage of the damage done by the 
yeast. 

At some stage in the spread of the more 
virulent infections, either through ulcer- 
ations or caseations, or both, a large num- 
ber of organisms must gain entrance into 
the blood or lymph stream. These are 
deposited all over the body, especially in 
the brain, meninges, liver, spleen, lungs, 
kidneys, and bones. These lesions appear 
to grow rapidly and to develop a high de- 
gree of “toxicity,” since such generalized 
cases have a very high mortality rate. 
This is especially true of coccidioidal gran- 
uloma and torula infections, but also occurs 
in moniliasis, blastomycosis, and other 
mycotic infections. 

Probably the majority of yeast infec- 
tions never get beyond the bronchi; a 
few reach the peribronchial tissues, the 
lung parenchyma, and the lymph nodes, 
and involve the pleura; even fewer are 
disseminated through the body. 

Microscopically the pure lesion of a my- 
cotic infection is a tubercle-like granuloma. 
The central area is caseous and even in 
young lesions does not contain epithelioid 
cells, though it may contain giant cells. 
The borders of these granulomas may show 
very little fibrosis and only relatively few 
round cells. The walls of abscess cavities 
are virtually the same. Many yeast spher- 
ules are found in the contents of the ab- 
scesses. Mycoses complicated by other 
pyogenic infections or a tuberculous infec- 
tion will also show the microscopic cell 
structure of these infections. 

HISTORY 

The clinical symptoms of pulmonary 
mycosis vary in degree and type, depend- 
ing upon the virulence of the infection, 
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extent of develojiment, and rapidity of ex- 
tension. In mild cases the symptoms are 
Uiose associated with any pulmonary in- 
fection. In some instances symptoms may 
have persisted for years, in tlie form of a 
mild cough, occasional chest pain, loss 
of energy, etc. A chronic dry cough, often 
unproductive, is the most common symp- 
tom of all; other than this there is no char- 
acteristic manifestation. 

In severe cases there may be such symp- 
toms as malaise, low-grade fever, oc- 
casional hemoptysis, cliills, night sweats, 
and other evidence of pulmonary disease. 
The sputum often has a foul, nauseating 
odor; this is about tlie only sign which 
may suggest the presence of a fungus in- 
fection. 

In the disseminating stage the symptoms 
are all referable to the organ affected. In 
case of brain or meningeal involvement 
tliere may be a history of severe headache 
as the predominant symptom ; otlier signs 
referable to tlie central nervous system 
may develop, but all of them are the same 
as in otlier diseases involving tlie par- 
ticular organ. Lesions in the liver, spleen, 
kidneys, etc., produce few, if any, symp- 
toms. 

Physical examination of tlie lungs often 
fails to reveal many abnormal findings; 
occasional rMes, alteration of breatli 
sounds, and patchy areas of dullness may 
be found, but these findings are present, 
also, in tuberculosis, sarcoidosis, pneu- 
monoconiosis, bronchiectasis, metastatic 
neoplasms, etc. In some cases physical 
findings may be marked, but often they 
do not indicate any severe changes. Fre- 
quently the clinician is surprised to see the 
extensive changes demonstrated by the 
x-ray film. 

While the clinician is the first to recog- 
nize the presence of some sort of pulmo- 
nary disease, the roentgenologist is the 
first to learn its extent and distribution 
and often he can suggest its nature. The 
pathologist or bacteriologist must make 
the final diagnosis, since the only un- 
failing evidence of the disease is the ac- 
tual demonstration of the fungus itself 


in the sputum culture or in the culture of 
secretion directly obtained from the bron- 
chial tree. It is not only necessary for the 
detection of the disease that it be kept in 
mind in the dilTerential diagnosis of pul- 
monary conditions, but also that there be 
teamwork between the clinician, radiol- 
ogist, bacteriologist, and often the bron- 
choscopist. 

ROENTGEN FINDINGS 

Yeast infections may produce certain 
pulmonary reactions, depending on the 
stage, duration, and to a lesser degree the 
type of the infection. Probably the earli- 
est lesions to be recognized show only 
slightly increased markings of the bron- 
chovascular structure. There may be 
some irregular peribronchial infiltration. 
This may be unilateral and is more often 
on the right side; later a similar lesion 
may develop on the left side. Some au- 
tliors describe enlarged lymph nodes in 
tlie hilar zones and upper mediastinum. 
This finding was not present in our cases, 
either early or late. Patchy areas of den- 
sity appear in the parenchyma, mostly 
along the bronchi. These may be of 
miliary size or in tlie form of large nod- 
ules. They may increase, coalesce, and 
break down into abscesses. The lesions 
may gradually extend toward the periph- 
ery and, when they reach the pleura, 
may produce pleural thickening, which is 
often localized adjacent to the area of 
parencliymal infiltration. Pleural effu- 
sion is fairly rare. Another type of in- 
volvement may show faint fuzzy shadows 
along the bronchovascular structure, giv- 
ing it a ground-glass appearance. These 
shadows extend to the periphery. Later a 
moderate fibrosis may develop or the le- 
sions may disappear, even without treat- 
ment. It is unusual for lesions of this 
type to break down and form abscesses. 

Advanced cases may present . still an- 
other type of lesion in the lung, which 
seems to be definitely associated with a 
general dissemination of the infection 
throughout the body. One sees discrete 
nodules in the pulmonary parenchyma, ap- 
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parently not associated with the bronchi. 
These are quite dense and not sharply de- 
marcated. The lesions vary in size; some 
are isolated, while others are more or less 
grouped in irregular masses. Some of 
these lesions break down to form abscesses. 
Draining sinuses may develop, especially 
in cases of actinomycosis. 

During the stage of convalescence, grad- 
ual absorption of the parenchymal lesions 
takes place, abscesses disappear, and fi- 
nally the increased markings of the broncho- 
vascular structure become less prominent. 
Under treatment these lesions occasionally 
seem to melt away like snow. Extensive 
changes take place in a few weeks, as 
contrasted to the slow improvement in 
tuberculosis. As in pneumonia, or more 
often in tuberculosis, some cases do not 
clear up entirely but leave chronic cavities 
and areas of fibrosis. 

Tubereulosis may and frequently does 
develop in a mycotic limg. In most cases 
it would be difficult to determine which dis- 
ease occurred first. Regardless of which 
has priority, the roentgen appearance be- 
comes more confusing and its correct in- 
terpretation more difficult. There is a 
tendency to attach little significance to 
the presence of yeast, once a tubercle ba- 
cillus is demonstrated. This we believe 
may be a definite mistake. In one of our 
cases we feel we have ample evidence to 
prove that yeast is playing a most active 
part in the lung and that, while tubercu- 
losis is present in an active form, we cannot 
expect much improvement in the latter 
until the former is in great part eradicated. 

The roentgenographic differentiation of 
yeast infection from tuberculosis is not 
at all reliable. Lymph node enlargement, 
we believe, is more common in tuberculo- 
sis. The presence of enlarged nodes in 
the hila or along the mediastinum, there- 
fore, is more suggestive of tuberculosis 
than of mycosis or pneumonia. Cavities 
are considered to be more numerous in 
tuberculosis, especially in the apical re- 
gions. The older lesions of tuberculosis 
are usually associated with more fibrosis. 

Pulmonar)’’ sarcoidosis may show en- 


largement of the hilar nodes, with infiltra- 
tions radiating outward into the periphery, 
and miliary and nodular infiltrations of 
the lungs. The distribution of the pul- 
monary lesions may be more symmetrical 
than in yeast infections. Proved cases 
of sarcoidosis have shown a great varia- 
tion in the lesions as they appear in the 
roentgenogram. Skin lesions or mucous 
membrane lesions are nearly always pres- 
ent in sarcoidosis, from which biopsies 
may be taken for differential diagnosis. 
In both diseases there may be cystic le- 
sions in the bones of the hands or feet. 
Those caused by mycosis usually are more 
painful and often have draining sinuses. 

Cancer metastases are in most cases 
larger and progress more rapidly than 
mycotic lesions. Miliary or nodular den- 
sities are fewer in number in cancer pa- 
tients, and larger areas of inflammatory 
reaction and of atelectasis are apt to be 
present. Metastatic lesions show a ten- 
dency to be more confined to the lower 
lobes. The primary lesions are almost al- 
ways recognizable clinically. 

The lesions of active bronchopneumonia 
are more flame-Hke, disseminating out- 
ward from the bronchovascular structure. 
There is marked variation in the size of 
the shadows compared to the more uni- 
form shadows of mycotic infection. The 
individual densities are less homogeneous 
in bronchopneumonia and tend to change 
rather rapidly in size. In cases of de- 
layed resolution of pneumonia and of 
chronic fibroid pneumonia, one will en- 
counter more fibrosis and often abscesses 
with thicker walls. Pnemnonia rarely 
involves both lungs in the same degree, 
either in the acute or chronic stage. The 
more rapid comrse of the disease may also 
be helpful in the differentiation. Cases 
of so-called atypical and virus pneumonia 
should also be excluded. 

The nodular stage of pneumonoconiosis 
may be extremely confusing. In this 
disease the nodules are discrete and usually 
quite uniform in distribution, most often 
involving both lungs. In the later stages 
there may be, and often is, a conglomera- 



Vol. -13 


Clinical and Radiological .Studiks ok Pulmonary IMycosis 


5 


tion of nodules but rarely abscess forma- 
tion, whereas in mycotic infections such 
conglomerations tend to dcvelojj into ab- 
scesses. In pneumonoconiosis tlie parietal 
pleura is often quite dense and rather uni- 
fonnly so, whereas the pleura of pulmo- 
nary mycosis is tliickencd chiefly where the 
lesions reach tlic periphery of tlie lung. 
Emphysema in the uninvolved portions 
of tlie lungs may be greater in pneumono- 
coniosis. Fluoroscopically a considerable 
limitation in the e.Kcursion of tlie dia- 
phragm is demonstrable; this is not usually 
present in pulnionar}’’ mycosis. 

TREATMENT 

The most universal and most successful 
treatment of pulmonar)' mycosis seems to 
be by iodides and x-ray. Saturated po- 
tassium iodide should be given in doses of 
30 grains a day in tliree divided doses. 
This should be increased 3 grains a day 
until a total dose of 120-250 grains a day 
is given. The total dose depends on the 
weight of the patient and his tolerance. 
If treatment is carried out as above, not 
over 4 in 100 will have any difficulty. 
Severe breaking out of skin nodules or 
gastric distress may force a lower total 
dose or sometimes prevent use of tlie drug 
altogether. In addition to the dosage by 
mouth, once it is determined the patient 
is not allergic to the iodides, sodium iodide 
should be given intravenously, daily for 
two to tliree weeks. Following this, the 
oral dosage should be ample if given over 
a sufficient period of time. We have 
found no proved contraindication to the 
iodides in the presence of tuberculosis. 
X-ray radiation is given once or twice a 
week over the chest and skin lesions, using 
as a rule not over 100 r per area treated. 

Some authors maintain that, in treat- 
ing moniliasis and blastomycosis, the pa- 
tient must be desensitized to the yeasts 
before receiving iodides. This is done by 
giving Lucas vaccine, 0.1 c.c. twice daily 
and increasing to 0.8 c.c., for a total of 
eighteen injections. Immune rabbit serum 
is also used for desensitizing. Whether 
or not desensitization should be carried out 



Fir. 1 . Case 1 : Irregular shadows extending out- 
ward from both hilar zone.s and other evidenees of my- 
cotic infection. 


previous to the giving of iodides in the 
treatment of other yeast infections, we do 
not know, nor do we find any such infor- 
mation in the literature. Ethyl iodides are 
sometimes substituted as an inhalant. 
The dose is started at 0.5 c.c. and increased 
gradually to 3.0 c.c. three times a day. 
Some autliors claim to have used success- 
fully 40 per cent iodized oil intrabronchially 
at weekly intervals. 

CASE REPORTS 

Case 1:- B. B., white housewife, age G6. In 
October 1919, the patient began to cough and to 
notice blood-tinged sputum. She lost weight, be- 
came verj' weak, and had to remain in bed for 
several months but eventually recovered. She ex- 
perienced a similar episode in the summer of 1927. 
She was then well until April 1942, xvhen she again 
began to cough. On admission to the hospital, in 
December 1942, she complained of coughing spells, 
shortness of breath, and occasional blood-tinged 
sputum. She had lost 12 pounds in weight. 

The patient’s temperature was 97.5° to 99.6°. 
She was short of breath and expansion of the chest 
was limited on both sides, with dullness in the left 
lower lung field posteriorly and inconstant rales on 
the right and left sides. 

Blood studies showed hemoglobin 88 per cent; 
white cells 9,600, with a normal differential count; 
red blood cells 4,620,000; Wassermann negative. 

= Reported through the courtesy of K. Hazlet, M.D., 
Dubuque, Iowa. 
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Fig. 2. Case 2: A. Admission roentgenogram showing miliary shadows, especially in the hilar zones. B. Dis- 
appearance of lesions following potassium iodide therapy. 


Examination of the sputum revealed no predominat- 
ing bacteria. Culture of the sputum on Feb. 11, 
1943, showed numerous colonies of yeast in twenty- 
four hours. No tubercle bacilli were found in any 
of several examinations. 

Roentgen films of the chest (Fig. 1) showed irregu- 
lar mesh'like densities extending outward from 
both hilar zones, decreasing peripherally, more 
prominent on the right than on the left, and limited 
mostly to the lower lobes; consolidation in the 
left lower lobe; increased bronchial markings 
throughout the upper lobes, with some emphysema; 
very little if any beading in either lung field. The 
heart was not unusual. 

Clinical Impression: Mycotic lung infection. 

Sequelae: The patient left the hospital on April 
20, 1943, and died a few weeks later. Autopsy 
could not be obtained. 

Case J. S-, white farmer, age »0. The pa- 
tient had an acute cold four months prior to ad- 
mission, severe enough to keep him in bed for four 
days. Following this he had a persistent cough 
and dyspnea, though he felt well when in bed. He 
was referred for study because of increasing weak- 
ness and loss of 20 pounds in weight. He was re- 
ceiving creosote medication. 

Physical examination revealed tachycardia (120). 
There were a few moist rales in the lower lung 
fields. The temperature was 103° on admission, 
but returned to normal a few days later. 

Blood examination while the patient was in the 


hospital showed a normal red and white cell count* 
and hemoglobin, but when he was first seen at home 
the white count was 26,000, with 77 per cent poly- 
morphonuclears. Repeated sputum examinations 
were negative for tubercle bacilli. Concentrated 
sputum also failed to show tubercle bacilli. The 
culture showed no yeast. 

Roentgen films (Fig.2A) oi the chest showed prom- 
inent hilar zones on each side. Increased bron- 
chovascular markings were present. There was also 
a mesh-like distribution of miliary soft densities 
most marked around the hilar zones and decreasing 
peripherally. The apices were clear. 

Sequelae: The patient rapidly improved under 
potassium iodide medication and left the hospital, 
after one month, in excellent condition. A roent- 
gen film six months later. Sept. 7, 1943, showed al- 
most a normal lung (Fig. 2B). 

CKmcal Impression: In view of the absence of 
tubercle bacilli from the sputum and the patient’s 
rapid improvement under potassium iodide medica- 
tion, it is our opinion that the pulmonary condition 
was a mycotic infection. 

Case 3: L. H., white farmer, age 34. The 
patient had quit farming one year ago because of 
weakness and vertigo. He had been unable to work 
for three months because of painful swelling of his 
feet and legs. Recent complaints were general 
weakness for three weeks, dyspnea on exertion, 
diarrhea, increasing insomnia and nervousness. 
There was a chronic non-productive cough. 
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The patient’s teniiierature ranged from 09° to 
102°; the pulse was 100 to 120. There was slight 
dullness in the right niiper lobe posteriorly. There 
were no rAles. Tlie s])lcen was palpable. The feet 
were swollen and edematous. The skin was moist 
and the patient perspired continuously 

The blood c.\amiimtion showed hemoglobin 12 
gm.; white count 9,800, with normal dilTcrcntial; 
red count -1,000,000. Tlie sputum was negative for 
tubercle bacilli on repeated c.xaminations. Culture 
of the sputum showed many yeast colonies after 
several days’ incubation. The Kahn test was nega- 
tive. 

A roentgen fdm of the chest (Fig. .’1) showed a 
large number of irregular feathery nodules scattered 
throughout both lung fields, but especially in the 
upper portions. The extreme apices were less in- 
A’olved. There was a tendency to confiuence of 
nodules in the areas lateral to both hilar zones. 
Alultiplc cavities were pre.scnt in the right upjicr 
lobe, with pleural thickening in the surrounding re- 
gion. No definitely demarcated wall surrounded 
the cavities. Markings in the hilar zones were con- 
spicuously absent. The heart shadow appeared 
very hypoplastic. An upright film demonstrated a 
fluid level in one abscess cavity. A film taken two 
weeks later, one day before death, showed a great 
increase in the size and number of nodules through- 
out the left base, with much confluence; the lesser in- 
volved area of both lungs showed severe emphysema. 

Sequelae: The patient's condition grew rapidly 
worse. Bilateral foot drop developed after eight 
days. Speech was difficult the last few days. Death 
•occurred on the seventeenth day after admission. 

Postmortem Report:^ “The right lung is adherent 
to the chest wall and mediastinal tissues, especially 
in the upper half. The lung feels hard and nodular. 
On section it is studded with opaque or semi- 
opaque yellow areas which are confluent in the up- 
per half. They resemble tubercles but seem less 
•ca seated than might be expected considering the 
d egree of involvement in the lung. Toward the 
apex there are large and small cavities. The left 
lung is heavy and dark red. The pleura shows a 
little acute fibrinous exudate over the surface. On 
section most of the cut surface is dark red, but scat- 
tered through it are opaque yellow areas which at 
first glance resemble abscesses or infected infarcts. 
■On further study they show no evidence of soften- 
ing and little inflammatory reaction at their 
peripheries. They vary in size between 0.25 and 
1.5 cm. in width and, while largely at the periphery 
of the lung, also appear scattered through the cut 
surface. As far as can be made out, the hilar lymph 
nodes are not involved. Aside from a small and 
recent infarct on the left, the kidneys are not re- 
markable. The ureters, urinary bladder, and geni- 
talia are negative. Other organs and tissues are 
not unusual. 

’ Performed by F. P. McNamara, M.D., Dubuque, 
-Iowa. 



Fig. 3. Case 3; Feathery nodules scattered through 
both lung fields. 


"Microscopic I'imliugs: Several sections of each 
lung show the same picture (Fig. 4), difTcring only in 
extent. They show the lesions noted grossly to be 
irregularly rounded areas of acute hyalinized necro- 
sis. In some the phantom of the lung structure can 
be made out while in others pyknotic nuclei and 
nuclear dust indicate more degeneration. Rarely 
in the sections chosen is there a tendency for the 
centers of the lesions to break down and form cav- 
ities. Occasionally in such areas rounded bodies 
can be made out, resembling the yeast cells found 
in the cultures. A striking feature is the scant cel- 
lular reaction about the lesions. Usuallj'' tliere 
arc a few round cells, apparently lymphocytes, and 
more rarely typical giant cells appear. Because of 
the similarity of the lesions to tubercles, the sections 
were stained for tubercle bacilli but none were 
found. 

“.Similar although smaller lesions were found in 
the spleen and kidney ; the lesion thought to be an 
infarct also shows the same picture as seen in the 
lungs. The liver cells are largely replaced by fat 
globules and there is a slight increase of round cells 
about the hepatic trinity.” 

Postmortem Diagnosis: Chronic mycotic infection 
of the lungs, spleen, and left kidney. Fungus classi- 
fied as Monilia krusei by N. F. Conant, M.D., De- 
partment of Mycologjq Duke University. 

Case 4:'' M. D., white housewife, age 28. This 
patient had an abdominal hysterectomy in May 
1942. She had no cough or chest symptoms at that 
time. Her convalescence was normal. In June 
1943 she was sent to the hospital because of cough, 

* Reported through the courtesy of Luke Faber, 
M.D., Dubuque, Iowa. 
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out the entire left lung and the lower two-thirds of 
the right lung one gets the impression of the fusion 
or confluence of a large nuniher of irrcgnlar densi- 
ties interspersed with small areas of emphj-sema. 
Upper one-third of the right lung shows large areas 
of emphysema. No pleural reaction." 

Sequelae: The patient died five days after enter- 
ing the hospital. I’ermission for autop.sy was not 
obtained. 

Clinical Impression: Chronic bilateral tuberculo- 
sis and mycosis. From an x-ray standiioint, we 
feel the predominating densities arc more charac- 
teristic of mycosis than of tuberculosis. 

Case 5: F. S., white farmer, age :i0. The pa- 
tient gave a historj- of a hacking cough for a long 
time and of pleurisy seven years before admission. 
He had lost weight and experienced pain in the 
right shotdder in the last twenty-one months. 
Eight months ago there had been drainage from the 
mid-part of the right arm. Two brothers died of 
tuberculosis, one several years earlier and one two 
years ago. A roentgen fdm of the chest made else- 
where in 1041 showed chronic fibroid afiical tuber- 
culosis of questionable activity. No tubercle bacilli 
could be found in repeated c.xaniinations of the 
sputum at that time. The chest was re-examined 
roentgenographically in 1942 in the same laboraton,-, 



Fig. 5. Ca.se 4 : Bilateral tuberculosis and mycosis. 
Roentgenogram showing confluent nodules and areas of 
cinphysenia. 




Fig. 6. Case 5: Roentgenogram of chest (A) showing mycotic or tuberculous or mycotic and tuberculous lesions 

and (B) of shoulder showing mycotic infection. 



and a report was made of “bilateral pulmonary tu- 
berculosis — ^possibly active." No report was ob- 
tainable as to sputum examination. Further x-ray 
study in May 1943 showed “far advanced pulmo- 
nary tuberculosis, bilateral and active.” 

The patient was emaciated, weighing only 119 
pounds. The temperature was 100.3°; pulse 96; 
blood pressure 105/70. There was severe pain on 
motion of the right shoulder but no swelling. In the 
mid-portion of the right arm mesially was a draining 


sinus, with a discharge of thin, straw-colored, granu- 
lar fluid. Moist rdles were present in both lungs, 
but especially in the left. 

The blood showed hemoglobin 12.5 gm.; red 
cell count -5,200,000; white cell count 16,300 (76 
per cent polymorphonuclears). Smears from the 
sinus exudate showed masses of yeast. Culture 
showed a moderate growth of yeast in twenty-four 
hours. The sputum showed yeast and many tuber- 
cle bacilli. Examination of a guinea-pig six weeks 
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showed destruction of the head of the humerus without 
decalcificatjon of the contigmus bane. The greater 
part of the glenoid fossa was also destroyed. There 
was no evidence of ankylosis. No proliferative 
changes were observed. 

Clinical Impression: Active bilateral pulmonary 
tuberculosis of both apices. Mycotic or tubercu- 
lous, or mycotic and tuberculous infections of both 
lungs otherwise. Mycotic non-tuberculous infec- 
tion of the right shoulder. 

Sequelae: The patient improved and gained ten 
pounds in weight under potassium iodide therapy 
over a period of two months and then lost weight 
through inability to eat while taking large doses of 
the drug. At the time of this report the shoulder 
shows much less drainage but also shows secondary 
P 3 'ogenic infection. The potassium iodide was 
stopped and the patient is again enjoying his food. 
Both lungs show definite improvement. 

Case 6;® F. B., white farmer, age 70. The pa- 
tient had never been ill except for the usual chil- 
dren’s diseases. About three weeks before ad- 
mission he became unusually weak and tired, with 
loss of appetite. He had no cough. 

The patient was rather thin and emaciated, with 
badty infected teeth. The lungs showed a few 



Fig. 8. Case 7 : A. Mycotic lesions in right base; traumatic pneumonia in left lung. B. Roentgenogram 
made two months later, showing resolution of pneumonia; the lesions in the right base persist but are improved. 

after injection of the sinus fluid intraperitonealty coarse bronchial rfiles. The heart tones were soft 
showed no evidence of either yeast or tuberculosis. but othenvise not unusual. Temperature 103.4 ; 

Roentgen films of the chest (Fig. GA) revealed pulse 95; respirations 20. 
irregular soft-tissue nodules scattered diffusely The blood showed hemoglobin 14.5 gm.; white 
throughout both lung fields. These varied in size cell count 8,650; red cell count 4,500,000. The 
from 1 to 7 or 8 mm. in diameter, and were es- urine showed 2 plus albumin. The sputum was 
peciallj' prominent in the right base. Areas of negative for tubercle bacilli, and a blood culture 
fibrosis were seen in both apices, as well as possible was negative after forty-eight hoius. Sputum cul- 
small cavities. Throughout the left apex and tures were negative for tubercle bacilli. No culture 
lateral to the right hilum were irregular millet wasmade for yeast. 

seed-like calcifications. The heart was hypoplastic, t Reported through the courtesy of Wm. Schiele, 
X-ray examination of the right shoulder (Fig 6B) m.D., Galena, 111. 



Fig. 7. Cased: Miliary soft-tissue shadows through- 
out both lungs, attributed to mycosis. 
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A rocntgcu film of the chest (I'ift. 7) showed dif- 
fuse miliarj' soft-tissue shadows scattered throuj;h- 
out both lungs, but more iu the right than in the left. 

Cltukal Impression: In view of the failure^ to 
demonstrate any tubercle bacilli, we feel that the 
x-ray findings justify a diagnosis of jirobable pul- 
monary mycosis. 

Sequelae': The patient died seven days after en- 
tering the hospital. 

Casf. 7 ; F. A., while male, torch operator, age (>1 . 
The patient had always been well except for a frac- 
ture of the right tibia several years ago. Two tlay.s 
previous to being seen he fell from a ladder, lacerat- 
ing his scalp. No .skull fracture could be demon- 



Fig. 9. Case S; Yeast colonies grown in Sabonraud 
nicduim. 


strated. He was sent to the hospital because of 
pulmonar}’- lesions. 

The patient was stout and appeared somewhat 
cyanotic. Temperature 105.4°; pulse 90; respira- 
tions 36; blood pressure 156/80. There tvere 
coarse r^Ies throughout both lungs with dullness on 
the left. 

The blood showed hemoglobin 82 per cent (Sahli) ; 
white cell count 12,750 (57 per cent polymorphonu- 
clears). The urine showed albumin 25 mg. Smears 
of the sputum revealed a rare leukocyte, a few 
staphylococci, an occasional short chain oi strepto- 
cocci, and only a rare pneumococcus, too rare to 
type. Organisms suggestive of a fungus were fairly 
numerous. Culture of the Sputum showed an abun- 
dant growth of yeast colonies, classified by N, F. 
Conant, M.D., as belonging to the type Monilia 
pseiidolropicalis. 

A roentgen film of the chest (Fig. 8) revealed 
consolidation of the entire left lung, except for an 
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Fig. 10. Case S: Probable mycotic and bronchicctalic 
le,sions. 

area just below the left hilum, and displacement of 
mediastinal structures to the left. There were in- 
creased bronchovascular markings in the right base. 

Sequelae: The temjtcrature returned to normal 
on the third day after admission and the patient 
left the hospital on the thirteenth day, feeling fine. 

Clinical Impression: Post-traumatic atelectasis 
and pneumonia; bilateral mycotic infection of the 
lungs as an incidental finding. 

Cask S; J. S., white mail carrier, age 70. The 
patient had not been in good health for twenty years. 
He had always raised a lot of purulent and offensive 
sputum and was confined to bed several times each 
year with lung infections. Roentgen films several 
years previously showed extensive bilateral ab- 
scesses. One quart of cloud}' straw-colored fluid 
was aspirated from the right chest in 1938. The 
present illness began three -weeks before admission, 
with chills and fever. The patient coughed up con- 
tinuously a profuse amount of foul, purulent sputum. 
He had no appetite and had been losing strength 
rapidly. 

The patient was emaciated, breathing rapidly, 
giving the appearance of being seriously ill. The 
chest was emphysematous. The lungs showed im- 
paired resonance at each base with moist rales 
throughout. The heart tones were pure and the 
action was rapid but regular. Temperature 102.4° ; 
pulse 120; respirations 35. 

The blood showed 68 per cent hemoglobin (Sahli) ; 
red cell count 3,780,000; white cell count 27,800 
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(To per cent pofymorpfionucfearsj. Tfie urine 
showed albumin 20 mg. per cent and a few granular 
casts. There were numerous pus cells in the spu- 
tum, with a few gram-positive cocci, some of which 
tended to form chains while others appeared intra- 
cellularly in clumps. No acid-fast organisms were 
found. Cultures showed staphylococci and strepto- 
cocci, Cultme on Sabouraud medium after three 
days showed a profuse growth of j'east colonies, as 
illustrated in Fig. 9. 

The report of roentgen examination of the chest, 
just previous to the patient’s entrance into the hos- 
pital was as follows; “Bizarre, fuzz}^ shaped densi- 
ties throughout the entire right lung and the lower 
lobe of the left lung. The densities vary greatty in 
degree and size. Small, thin-walled cavity adja- 
cent to the parietal wall beneath the third rib 
on the right side. Marked thickening of the pleura 
over this region, hlarked secondary emphysema 
throughout the uninvolved portion of both lungs. 
X-ray conclusion: Bilateral chronic bronchiectasis. 
Type of x-ray patholog)^ would suggest pulmonary 
mycosis or unresolved pneumonia as a cause.” 

Clinical Impression; Chronic bronchiectasis and 
chronic pulmonary mycosis. No evidence to show 
which came first. 

Sequelae: Patient died three days after entering 
the hospital. 

CONCLUSIONS AND SUMMARY 

1. Classification of yeast infections is 
a difficult procedure and one to be under- 
taken only by those with considerable ex- 
perience and with facilities with which to 
study fully cultural and morphological 
characteristics. 

2. A review of the literature dealing 
with mycotic infections of the lung dem- 
onstrates little, if any, difference between 
the histor 3 h physical findings, pathology, 
and sequelae of the various types of yeast 
infection. 

3. The recognition of possible yeast in- 
fection is in great part the responsibility 
of the roentgenologist, and it is also his 
duty to stimulate any further study re- 
quired to eliminate or prove that possi- 
bility. 

4. The reported cases demonstrate 
some of the difficulties encountered in 
evaluating the importance of yeast in the 
sputum. There may be a pure infection; 
there may be a secondary infection which 
assumes a primary^ role in extension of the 
original disease, the secondary disease, or 


both; the yeast may be an inddental 
finding of no clinical significance; it may 
be a contaminant from a receptacle unless 
proper precautions are used. 

5. We feel, from a limited experience, 
that yeast infections are much more prev- 
alent than ordinarily thought. As proved 
in the literature and in the cases reported, 
too many mycotic infections go unrecog- 
nized until shortly before a terminal con- 
dition exists. It is hoped that this paper 
may encourage research to find an early 
means of diagnosis and stimulate a con- 
sideration of mycotic infections in the 
differential diagnosis of diseases of the 
respiratory tract. 

1200 Main St. 

Dubuque, Iowa 
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Fungus Disease of the Chesf 

CAPTAIN VERNON L. PETERSON, M.C., A.U.S. 


F ungus infections are not rare in 
man. While the skin is the most 
usual site of inflammatory reaction, the 
lungs and bones are frequently involved. 
This paper presents a group of proved 
cases of infection of the lungs due to 
Coccidioides, Actinomyces, Aspergillus, 
Monilia albicans, Torula, and Blastomy- 


lymphatic systems, as well as the suppor- 
tive framework of the lung and chest. An 
acute inflammatory lesion of the lungs is 
recognized by its uniform density, exu- 
dative in character. Later, as the lesion 
stimulates the production of fibrosis or 
leads to a cavity formation or varies in 
density because of a spread or clearing of 



Fig. lA and B. Coccidioidomycosis; A, Local e.vudative infiltration, right lower lobe, with thin-walled cavity. 
B. Irregular exudative infiltration, left upper lobe, with thin-walled cavity. 


ces. In approximately one-fourth of these 
cases there were fungus infections else- 
where in the body when the patient was 
first seen. The presence of extrapul- 
monary lesions is an aid in the differential 
diagnosis of the lung lesion. A careful 
correlation of the clinical evidence of dis- 
ease along with the roentgen evidence will 
usually enable the physician to make an 
accurate diagnosis. 

The roentgen diagnosis of pulmonary 
disease is based upon the variation from 
normal of the ventilating, vascular, and 


1 Read by title at the Twenty-ninth Annual Meeting 
of the Radiological Society of North America, Chicago, 
111., Dec. 1-2, 1943. 


the exudative reaction from the periphery, 
it is recognized as chronic in nature. In 
addition, certain lesions involve the bron- 
chi or the alveolar portion of the lung pri- 
marily and are situated in characteristic 
locations in the lung fields. It should be 
noted in fungus infections that the clinical 
history may be of little value and that the 
radiographic picture may simulate any 
type of known inflammatory process in the 
lung. At times, the lesion may resemble 
metastatic or primary carcinoma, lympho- 
blastoma, or leukemic infiltration. 

For these reasons it is impossible in many 
cases for the clinician to arrive at an ac- 
curate diagnosis without additional in- 
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formation. The radiologist should !je of 
considerable aid, in that he may suggest 
Uie probable etiological agent so that cul- 
tures and microscopic studies may be 
made of material from the lesions. In ad- 
dition, skin and blood agglutination tests 
may be of value. In general, the diagnosis 
■of fungus infection should depend upon 
tlie finding of the fungus in material from 
tlie lesion and tlic absence of other or- 
ganisms that could be responsible for it. 

Fungi are often secondary invaders in 
cases of bronchiectasis and otlier chronic 
lesions of the lung. The improvement 
noted in certain cases of bronchiectasis 
following iodide therapy may be due in 
part to clearing of the secondary fungus 
infection. 

COCCIDIOIDOMYCOSIS 

Twenty-four cases of coccidioidomycosis 
were diagnosed and confirmed by culture 
of the causative agent, CoccidioUlcs nmnilis, 
from tlie sputum or by positive skin or ag- 
glutination tests on tlie blood. The latter 
were perfonned by Smith (1). Four of 
these patients had additional lesions in- 
volving bones. One died of a miliary in- 
fection. 

The roentgen evidence of pulmonary 
disease found in tliese cases varied con- 
siderably. The most frequent lesion was 
a solitar)^ nodose area of infiltration that 
later broke down leaving a thin-walled 
cavity. Sucli lesions ranged in size from 
those which were barely visible to some 
several centimeters in diameter (Fig. 1). 
At times the nodose lesions were scattered 
throughout the lung so that they gave the 
appearance of metastatic carcinoma. In 
other instances, they resembled very 
closely lesions due to tuberculosis, in- 
volving one or both apices or tlie mid-lung 
field (Fig. 2). Two cases showed both 
parenchymal and pleural involvement (Fig. 
3). Approximately half of the patients 
showed slight enlargement of the hilar 
lymph nodes adjacent to the lung infil- 
trate. 

These cases were observed over periods 
varying from two months to one year. 



I'ig. 1C. CoccifUoldomycosis; L<Kal exudative infiltra- 
tion, left upper lotie, with cavitation. 


During tliis time, tlie infiltrative lesions 
cleared slowly, with only slight if any 
change in the sixe of most of tlie cavities 
present. The histories given by tlie pa- 
tients were indefinite. All were from 
stations in tlie southwestern United States, 
chiefly California. Several gave a history 
of an influenza-like fever tliat was un- 
doubtedly “valley fever’’ (2). There was 
little clinical evidence of disease in the 
greater number at tlie time of hospitaliza- 
tion. 

Carter (3) described a higher proportion 
of diffuse infiltrative lesions in relation 
to the number of cases examined than seen 
in the small series reported in this paper. 
Winn and Johnson (4) demonstrated the 
presence of residual bronchiectasis as well 
as cyst-like cavities resulting from coccid- 
ioidomycosis. The latter were demon- 
strable in the cases observed here. Lip- 
iodol studies were not made to detect the 
presence of bronchiectasis, but a number 
of these patients would undoubtedly show 
bronchial dilatations. 

Aronson and his associates (5) studied a 
group of persons showing areas of lung 
fibrosis with associated calcified nodules 
who gave positive coccidioidin skin tests 
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ficalioii is regarded as the residual of a 
healed fungus infection (Fig. 0). 

MONILIA ALlUCAXvS 

IMonilia albicans is a fungus connnonly 
harbored by man and freciucntly a secon- 
darv invader in jndmonary disease. 1 1 also 
has the distinction of occasionally produc- 



Fig. 9. Extensive calcification in each Inng. Tubercu- 
lin skin test was negative. Xo history of illness. 


ing primary lung lesions. Four such in- 
stances have been observed in tliis study. 

The lesion as demonstrated by x-ray 
was primarily a diffuse peribronchial in- 
filtration, bilateral and fairly symmetrical 
on the two sides. One case showed a bi- 
lateral apical exudative infiltration with 
similar infiltration opposite the right mid- 
hilum area. This later resolved and broke 
down with resultant cavity formation 
(Fig. 10). If treated, the lesion resolves 
rapidly, with residual fibrosis. 

TORULOSIS AND BLASTOMYCOSIS 

Torulosis and blastomycosis are rare in 
man. They usually produce parenchymal 
lesions similar to those seen in tuberculosis. 
Cases have been reported in which ex- 
tensive infiltration was present (Carter, 8). 

One case of blastomycosis was observed 



Fig. 10. Monili.asis: ExlI(l.^livc infiltration in each 
apex and opiiositc right upper hiluin, with cavitation. 
I.cMons healed rapidly, with re.«;idtial fibrosis. 


over a period of six years, in whidi tliere 
were small infiltrative lesions in tlie upper 
lung field diagnosed as tuberculosis de- 
spite repeated negative sputum tests for 
tubercle bacilli. The patient died of a 
miliary spread which at autopsy was 
found to be caused by tlie fungus. A 
case of torula infection was also ob- 
served. This showed infiltration in the 
right mid-lung with pleural involvement 
(Fig. 11). The patient recovered follow- 
ing therapy and drainage of the pleural 
fluid. 

DISCUSSION 

Fungus infections of the lungs are not 
common. When they do occur, it is 
important that an early diagnosis be made 
before extensive damage occurs, as many 
of the lesions will respond rapidly to 
therapy. 

A wide variety of lesions, as seen by 
x-ray, may be produced. Many, how- 
ever, show a somewhat similar picture, 
which if familiar to the radiologist will 
lend speed to the diagnosis and subsequent 
treatment. 

The final diagnosis must rest in most 
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’ Roentgen Therapy of Sinusitis, with Special Adapter’ 

F. C. CHRISTENSEN, M.D„ M.A., F.A.C.S. 

Racino, Wio. 


R oivNTGkn TiiF.RARV lias assuinccl an in- 
. crcasingly important position in the 
treatment of sinusitis and its varied as- 
sociated complications. Far too many 
cases of so-called head cold arc given minor 
consideration, though the majority of these 
lasting more than a few days probably 
result in acute sinusitis. In many in- 
stances healing is never complete, and mild 
exposures, fatigue, and upsets of the acid- 
base balance reactivate the dormant in- 
fection, producing a so-callcd fresh or new 
head cold. 

\\'liile sinusitis knows no age limit, it 
is well to remember that the antra arc the 
only air sinuses whicli arc more than rudi- 
ments at birth (Keith, 1). Some of the other 
sinuses begin to fonn at that time. The 
sphenoidal and ctlnnoidal groups con- 
tinue to grow until the twenty-fifth or 
tliirtieth year. Picrsol (2) states that 
tlie frontal sinuses develop about the sev- 
enth year. One need not look for frontal 
sinusitis, therefore, before the age of seven. 
All of tlie sinuses undergo active develop- 
ment during puberty. 

As to types of sinusitis, the classification 
outlined and followed by Hodges and Snead 
(3) and Firor and Waters (4) seems logical. 

Rliinological examinations are of para- 
mount importance in determining the 
indications for treatment. Patients with 
anatomical malformations, such as severely 
deflected septum, malformations of the 
turbinates interfering with sinus drainage, 
tumors including polyps, empyema, antral 
abscesses of dental origin, etc., should not 
be given x-ray treatment except in con- 
junction with other proper rhinological 
procedures. Empyema of the antra re- 
quires surgical drainage. 

The etiology of sinusitis has received 

_ * Read by tide at the Twenty-ninth Annual Meet- 
wg of the Radiological Society of North America, 
Chicago, 111., Dec. 1-2, 1943. 


but meager consideration in recent radio- 
logic literature. Inasmuch as cases re- 
quiring x-ray treatment arc usually of the 
suliacutc and chronic hyperplastic variety 
and .such chronicity is admittedly a se- 
quence to repeated colds and acute sinu- 
sitis, more stress ought perliaps to be ])laced 
upon the investigation of the causative 
factors. 

Van Alj'ca’s recent book (5) on Nasal 
Sinuses contains much valuable material, 
including Jarvis’ classification of twelve 
varieties of the common cold. Van Alyea 
states that acute sinusitis is due to a con- 
tinuity from acute rhinitis and tliat nasal 
accumulated contents or pus may be forced 
into the sinuses by blcnving or sneezing. 
Hitz (()), many years ago, called attention 
to the pernicious habit of head cold suf- 
ferers who attempt to “blow the cold out” 
by force, thereby forcing tlie infection into 
the sinuses or middle ear. We are all 
familiar with the “ear click” during a sup- 
pressed sneeze or “fog-horn” blowing of 
the nose. Unless patients are taught how 
to avoid sucli baneful habits, repeated at- 
tacks of sinusitis may follow. Van Alyea 
quotes Kelley’s findings in a study of al- 
lerg}'^ in 100 patients Avith asthma. Of 
these, 89 per cent had sinus infection: 
antra 82, ethmoids 61, sphenoids 66, 
frontal sinuses 46 cases. The writer re- 
cently had two patients, young women, 
who had been treated for sinusitis, both 
having been subjected to minor rhinologic 
surgical procedures, without relief. In- 
vestigation showed the condition to be 
seasonal in one; Avho was a summer hay- 
fever victim, while the other Avas moder- 
ately allergic to feather pollen and house 
dust. Neither patient required x-ray treat- 
ment, but instead needed education and 
prophylactic measures for relief.- Ebb’s 
analysis (quoted by Van Alyea) of 495 
autopsies in children up to the age of four- 
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teen years, showed purulent sinus infection 
in 152 cases (30.6 per cent). The antra 
were most commonly involved. Fre- 
quently one sees a child who has been sub- 
jected to adenotonsillectomy for repeated 
head colds without relief of symptoms. 
Investigation usually reveals sinusitis, often 
associated with persistent cough. If more 
than 30 per cent of children who die show 
the presence of suppurative sinusitis, cer- 
tainly sinus infection needs more careful 
consideration. 

Symptoms of sinusitis are necessarily 
varied, depending upon the nature of the 
infection, the sinuses involved, the re- 
action of the host, etc. Nasal or choanal 
discharge, especially if persistent, the dull 
nasal voice in pansinusitis, the varied 
headaches relative to the sinuses involved, 
the repeated attacks of rhinitis and then- 
tenacity, the frequently associated cough, 
are symptoms which, if they refuse to 
respond to the usually successful treat- 
ment, should prompt sinus investigation. 
Patients who awake in the morning with 
headache and postural headache sufferers 
are good subjects for careful sinus study. 
Too many headaches that cannot be readily 
explained are labeled “migraine head- 
ache” and the patient is given a powerful 
analgesic and told that he has a hereditary 
disease for which there is no cure. Several 
years ago a plasterer, aged thirty-two, con- 
sulted me for “migraine headache.” The 
attacks, which came on suddenly, were 
severe and disabling. Roentgen examina- 
tion revealed clear sinuses but a badly im- 
pacted upper wisdom tooth. Removal of 
the tooth was advised, and following this 
the patient suffered no more from his 
“migraine,” 

Diagnosis of sinusitis requires a careful 
rhinological examination. The tell-tale 
pharyngeal discharge and the nasal dis- 
charge are significant. Transillumination, 
if done properly, is the simplest test for 
information as to the condition of the 
sinuses. I am suspicious of the examiner, 
however, who proceeds to transilluminate 
a patient without much the same prepara- 
tion that is needed for fluoroscopic exami- 


nation. The room must be dark (black) and 
the operator must allow time for accom- 
modation of his eyes to the darkness. 
True, one cannot tell whether there is a 
frontal sinusitis if there is no transillumina- 
tion; only the x-ray can reveal that. But 
the cases in which transillumination is 
successful need no x-ray for diagnosis. 
X-ray films, of course, are the final criteria. 
Most roentgenologists take sinus films in 
the prone position; yet ought not the 
same precautions be taken for sinus exam- 
ination as for chest studies.? If we want to 
know whether or not fluid is present in the 
chest, we obey the laws of hydrostatics 
and have the patient stand, sit, or turn 
on the side, to obtain diagnostic films. If 
more than 30 per cent of children who die 
suffer purulent infection in the sinuses, 
as has been mentioned above, more criti- 
cal x-rays should certainly be taken in 
sinusitis cases. 

The writer has found no records of the 
use of the fiuoroscope in examination of 
the sinuses. For several years he has used 
fluoroscopy as a diagnostic procedure where 
transillumination indicates or shows sinu- 
sitis. A brief rehearsal with the patient 
before examination will shorten the time 
of the fluoroscopic examination to one or, 
at the most, two minutes, providing the 
examiner is properly prepared for dark- 
room work. Obviously, these examina- 
tions are carried out with the patient in an 
upright position. The usual advantages 
of fluoroscopy are appreciated here as the 
head is tilted and turned right and left in 
all positions. Where any pathologic 
changes are noted, films are made for de- 
tail studies and record, as in chest examina- 
tion. The examiner must be educated to 
identify the various sinuses fluoroscopi- 
caUy. He will benefit by fluoroscopic 
examination of skulls until orientation is 
attained. The sphenoids are well dis- 
played in the oblique position, through the 
orbit. Hodges and Snead (3) make a 
practice of routine sinus x-ray examina- 
tion of all patients that come in for chest 
films, and thus find many unsuspected 
cases of chronic sinusitis. 
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TREATMUNT 

Kisch and Salniond (7) made llic ob- 
servation that a patient obtained relief of 
pain after each of three roentgen diag- 
nostic procedures. Tliey then gave ther- 
apeutic doses in a number of cases of 
chronic sinusitis, with gratifying results in 
seven. The acute forms of sinusitis 
should be treated rhinologically and con- 
stitutionally. Sulfa drugs arc frequently 
of value. Van Alyea (5) quotes Talia, as 
well as Leichner and Schmidt, on the use 
of short-wave therapy in chronic sinusitis; 
Laszlo found it of more value in acute 
cases. The WTiter gives short-wave ther- 
apy in both acute and subacute sinusitis — 
not the septic cases — with satisfactory re- 
sults in SO per cent of cases. A wave length 
of 10 or 2.5 meters is used. Van Alyea (.5) 
found infra-red rays of value and writes; 
"Often one treatment provides the impetus 
which promotes a healing process.” 

It is with the subacute and chronic 
hyperplastic varieties of sinusitis that the 
radiologists are chiefly concerned. The 
care with which cases for roentgen therapy 
are selected is a direct index to the per- 
centage of patients relieved or cured. 
Anatomic deformities, as well as patho- 
logic changes, such as tumors, polyps, 
empyemas, etc., must have rhinological 
treatment. Headache is an almost uni- 
versal complaint of chronic sinusitis suf- 
ferers. As suggested above, a headache 
which is present when the patient awakens 
from sleep is probably due to sinusitis. 
The same is true of postural headache. 
Headache due to eye strain ordinarily 
develops hours after work has been resumed. 

Hodges and Snead (3) reported satis- 
factory results in the treatment of sinusitis 
with x-ray. They gave small doses, also, 
to the bases of the lungs where bronchitis 
and a chronic cough had resulted from 
chronic sinusitis. W. L. Ross (8) used 
multiple small doses, totaling 300 to 420 r, 
at 110 kv., and obtained clinical relief 
in a series of 121 cases. Gatewood (9) 
made a critical study of 22 cases of sinu- 
sitis. His analysis, after careful study 


before and after irradiation, is instructive. 
Four jjatients in his group were completely 
relieved, S were symptomatically im- 
proved, and 10 showed no clinical or other 
improvement. (One of this last group sub- 
mitted to surgery six days after x-ray 
treatment.) 

Williams and Popp (10) report relief 
from pain in one to six hours in their most 
favorable cases. They used small doses, 
50 to 100 r at low voltage. 

V'cimgs (11) obtained his best results in 
cliildren: 15 of liis patients were between 
the ages of four and seventeen. Nine of his 
cases were listed as cured, 3 as improved, 3 
as not improved, but a follow-up of one of 
his failures indicated complete relief of 
symptoms after one year. 

Firor and Waters (4) caution against 
x-raj' treatment in acute sinusitis and in 
complicated chronic fonns with much fi- 
brosis and polyp fonnation. They urge 
rhinologic treatment where indicated. In 
their series of selected cases (subacute 
and chronic sinusitis, witli hyperplasia), 
70 per cent were improved or cured. They 
used small doses at low voltage. Me- 
Lendon and Rathbone (12) reported on 
291 cases of sinusitis in children who were 
given roentgen treatment, with S3 per cent 
clinical improvement in 155 cases checked 
at the end of one year. They conclude 
their paper with the statement : "Roentgen 
therapy is a valuable metliod of treatment 
in properly selected cases.” 

Maxfield and Martin (13) express in- 
creased enthusiasm for irradiation in cer- 
tain types of sinusitis, but stress rhinologic 
treatment when drainage is needed or 
tumors are present. 

R. R. Rathbone (14) quotes Campbell’s 
statement that in 150 cases of mastoiditis 
there was a coexistent sinusitis. He be- 
lieves sinusitis is very common in children 
and refers to Clerf, who is also quoted by 
Van Alyea (5), as stating that 82 per cent 
of bilateral bronchiectasis is due to sinu- 
sitis. Rathbone does not advocate x-ray 
treatment in acute sinusitis and cautions 
against its use in purulent cases. His re- 
sults in asthmatic children having frequent 
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Fig. 1. Old cumbersome method of arranging pro- 
tective filters for sinus roentgen therapy. The x-ray 
stand and tube are not shown here. 


and repeated colds and complications were 
exemplary. Some of his cases received 
high-voltage radiation, 220 kv,, well 
screened, but only 100 r per dose; six treat- 
ments were usually given. Of his series of 
70 patients followed for three years, 57 
per cent were cured, 28 per cent improved, 
15 per cent not improved. 

Butler and Woolley (15), in their first 
major report, covering 700 cases of sinu- 
sitis treated by x-ray, were able to tabulate 
the results in 450 cases. Of these, 36 per 
cent showed complete relief, 55 per cent 
definite improvement, 9 per cent only slight 
or no improvement, which is very credit- 
able. These authors emphasize rhinologic 
treatment of associated disease contribut- 
ing to sinusitis. 

In a later report, covering well over 2,000 
treatments, Butler and Woolley (16) 

pleaded for a more general use of roentgen 
therapy in suitable cases of chronic sinu- 
sitis. They noticed in particular that 

complaints of headaches, neuritis, and 

bronchitis ceased after radiotherapy. 

They continued the use of a single treatment 
of rather large dosage and reported on a 
series of cases with high voltage x-rays, 200 
kv., heavily filtered. For children smaller 
doses were used. 


In 1942 Butler and Woolley (17) re- 
ported on their accumulated experience in 
roentgen therapy of sinusitis, covering a 
period of eleven years. They have con- 
tinued the use of high-voltage roentgen 
rays with heavier filtration and 50 cm. 
distance, giving single treatments as re- 
corded in their previous reports. They 
describe a lead mask for protection of the 
face, except the areas covering the sinuses. 
Thirty-three per cent of their cases were 
cured, 41 per cent improved, 26 per cent 
unimproved. 

Komblum (18) found a definite relation- 
ship between bronchiectasis and sinus 
disease. He felt that roentgenologists 
were too conservative and pessimistic about 
the treatment of the sinuses, especially 
where surgery is involved. 

One sees but few definite instructions as 
to how to protect the eyes in the roentgen 
treatment of sinusitis. "While it is a well 
known fact that nerve tissues are radio- 
resistant, one nevertheless ought to take 
due precautions against any and all un- 
necessary exposure to radiation of such 
highly specialized organs as the eyes. 
Dyke and Davidoff (19) quote Brunner's 
observations, in 1920, of conjunctivitis and 
blindness in some of their irradiated ani- 
mals. They also quote Lyman, Kupalow 
and Scholz (1933), who found impaired 
vision in some of their experimental animals. 
Forsterlings, also quoted by Dyke and 
Davidoff, concluded (1906) that young ani- 
mals are particularly susceptible to roent- 
gen radiation and warned against the in- 
discriminateuseofroentgenrays in children. 

Not only is the common method of treat- 
ing each individual sinus, or group of 
sinuses, through a small cone a time-con- 
suming procedure, but the depth dose is 
reduced, and the posterior ethmoidal group 
of cells and the sphenoidal sinuses thus re- 
ceive inadequate radiation. Some radi- 
ologists use three portals of treatment 
where the sphenoids and posterior ethmoids 
are involved. 

Being impressed by the striking results 
of roentgen therapy in carbuncle, quinsy, 
and cellulitis, the writer began roentgen 
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Fig. 2. Treatment cone: end view, three-quarter 
view, and side view. 

irradiation for treatment of chronic sinu- 
sitis in 1934. (Having been subjected to 
puncture drainage and radical antral sur- 
gery, in 1920, he knows from personal, as 
well as professional, experience that radical 
surgery is not the answer to the problem of 
sinusitis.) All of the patients treated had 
complained of severe disabling headache. 
Rhinological examinations had eliminated 
or corrected anatomical abnormalities. 
Inasmuch as other inflammatory conditions 



Fig. rj. Field cxjjoscd in treating with cone shown in 
Pig. 2. This is not n diagnostic exposure, being an 
anterofiosterior exijosnre with cone in treatment posi- 
tion. A 17° incliiicd plane was tised as during treat- 
ment. 

reacted favorably to small amounts of x-ray 
(except acute surgical parotitis, where 
high-voltage treatment is required) small 
doses were given, through an anterior portal. 
Kach eye was screened with a half dollar 
placed over gauze and fastened to tlie 
temples by adhesive tape. Screening off 
the rest of the face with leaded rubber 
sheets, one is constantly confronted with 
the problem of proper protection and at 
the same time of keeping tlie patient com- 
fortable, so that he will not move and up- 
set tlie whole arrangement (Fig. 1). 

In 1039 tlie WTiter conceived the idea 
of placing an adequate and proper filter 
at the end of a 2.o-cm. cone so arranged 
that the eyes are screened and all tlie si- 
nuses — and only the sinuses — are exposed 
to radiation at a focal distance of 40 cm. 
By the use of such a cone (Fig. 2), the time 
consumed in arranging proper filter for the 
eyes and eyebrows and screening off the 
rest of the face is eliminated; there is no 
weight upon the face, no fear or danger of 
skin contamination from case to case, no 
interference with respiration or the pa- 
tient’s comfort. Children do not fear this 
device. All sinuses are treated, and a 
better deptli dose is obtained than with a 
small cone (Fig. 3). 

Technic: The patient is placed with 
the head on a 17-degree inclined plane, with 
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a small sand bag on eacli side to afford a 
steady position (Figs. -1 and 5). In well 
developed jiersons the factors used are: 
I4o kv., (i ma., •!() cm. distance, 0.2.') mm. 
Cu plus 1.0 mm. Al, dose !.')() r; in lighter 
persons and children: 120 kv., 0 ma., *10 
em. distance, 0.1 mm. Cu plus 1.0 mm. Al, 
dose 100 r. The treatment is usually re- 
peated in one week. Some patients have 
obtained complete clinical relief — i.e., no 
more headache and lessening or cessation 
of discharge — from a single treatment. 
Usually three or four treatments arc ad- 
ministered. The patients arc instructed 
how to cleanse the nose 'uitliont violent or 
forceful blo-ioing (leaving the mouth ojicn 
and both nostrils free wliile endeavoring to 
clear the nose by blowing). Recurrences do 
take place; roentgen therapy confers no 
immunity. This is not to be charged, 
however, to tlic inenicicncy of irradiation, 
as the condition may recur after any form 
of treatment, Just as it may develop in a 
person previousl)' well. 

With the adajjter used by the writer 
it is a simple problem to block off cither or 
both antra or tlie frontal sinus area by 
placing a filter of copper, lead, or silver at 
the end of the cone over the opening not 
needed or wanted (Fig. 0). 

Of a series of 20 cases of subacute and 
chronic sinusitis treated b}’’ roentgen rays, 
only 3 cases Avill be briefly presented, as 
being of more than ordinary interest: 
the first 2 from a standpoint of complica- 
tions present, and the third because 
of the fact that a single mild treatment 
gave complete and permanent relief : 

Mrs. K. H., age 3G, was first seen in August 1941. 
She complained of chronic nasal and choanal dis- 
charge of more than twenty j-ears’ duration, pro- 
ductive cough, daily fer^er of 99 to 100.0°, and 
frequent morning headaches. Transillumination 
showed black over all sinuses. Smears from the nasal 
discharge and sputum showed streptococci. No 
tubercle bacilli were found in the sputum. Mate- 
rial obtained on several occasions by morning gastric 
lavage was examined and guinea-pig inoculations 
were negative for tuberculosis. X-rays showed 
pansinusitis and pulmonaiy’^ lesions, mostly in the 
lower lobes. There was a calcified shadow at the 
bifurcation of the trachea, Lipiodol instillations 
and bronchoscopic examination revealed bronchi- 



Fig. 0. A. blocking off of frontal .sinuses : etlnnoids 
and antra e.'cposed, B. One antrum blocked off ; fron- 
tal sinusc.s, etlnnoids, and other antrum exposed. C. 
Both antra blocked off; frontal sinuses and ethmoids 
exposed. 

cctasis. The patient teas given two x-ray treat- 
ments to the sinuses tvith an inten’al of one week, 
followed by short-Avave diathermy. General tonic 
treatment was instituted. Results were gratifying. 
The cough subsided and the fever disappeared. 
The antra remain cloudy to transillumination, but 
the discharge wliich had been present for twenty 
3 ’ears has ceased. In August 1943, two years later, 
chest films showed marked improvement. 

Mr. E. S,, age C3, was first seen in May 1940, 
with almost complete obstruction of the nose by 
multiple polyps, and constant and profuse choanal 
drainage. He had severe postural headaches and 
frequently suffered with morning headaches. 
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Chronic cough had persisted for many }>-ears. 
Polyps had been removed several times. Rhino- 
logic treatments were again given to clear the nasal 
passages of polyps. Examination revealed a pan- 
sinusitis and a chest film showed a right apical 
shadow, hilar adenopathy, and some bronchiectasis. 
Three x-ray treatments were given to the sinuses for 
a total dose of 450 r at 145 kv., 0.25 mm. Cu plus 
1.0 mm. A1 filtration, with clinical relief. Two years 
later there was still marked sinus dullness to trans- 
illumination but good aeration; there was no con- 
stant nasal discharge, no morning headache. There 
was no evidence of recurrence of nasal polyps, but 
recurrence is to be expected where the condition 
has existed for many years. 

Mr. H. K., age 27, presented himself in June 1937, 
complaining of severe morning and postural head- 
aches folloYfing a head cold eight weeks previously, 
which had never cleared. There were no rhino- 
logical abnormalities. Transillumination and x-rays 
showed black ethmoids and left antrum. The pa- 
tient was a typical "hard nose-blower." He was 
given one x-ray treatment of 150 r, at 145 kv., 0.25 
mm. Cu. plus 1.0 mm. A1 filtration. He was com- 
pletely relieved by one treatment, and when last 
seen, in August 1943, he stated that he had had no 
recurrence of headaches such as he had previously 
suffered and that he had had only mild colds since 
learning how no( to blow his nose. 

Of the other 26 patients, 11 were seen 
two or more years after treatments were 
administered. All stated that they had 
been free from the severe type of headache 
from which they had suffered. Seven pa- 
tients were followed one year. All had 
been relieved by the x-ray treatments. 
Two had suffered recurrences of sinusitis 
and headache, and the treatments were re- 
peated, producing clinical relief. Of the 
remaining 10 patients, one, a male aged 65, 
died of a malignant brain tumor eleven 
months after his sinus x-ray treatments. 
The tumor may have been the cause of his 
headache. Another patient died of pneu- 
monia six months after x-ray treatment. 
The other 8 have not been followed and 
therefore cannot be tabulated as relieved, 
cured, or otherwise. Of the 18 patients 
followed one or more years, 7 stated that 
they were relieved of chronic cough. One 
volunteered the rather colorful statement 
that he was free from his cough the first 
morning following his initial x-ray treat- 
ment. No case in the series received 
more than 450 r nor more than four treat- 


ments. One case received only a mild 
treatment of 80 r, single dose. The 
average number of treatments per case was 
three. 

SUMMARY 

1. The etiology of sinusitis is dis- 
cussed and some of the literature on roent- 
gen therapy is briefly reviewed. 

2. Attention is called to the need for 
hydrostatic observation in sinus film study. 

3 . Fluoroscopy in sinus diagnosis has 
definite advantages. 

4. A new and safer method for screen- 
ing eyes and parts of the face, exposing 
the sinuses only, is described and illus- 
trated. By this method all sinuses can be 
treated simultaneously, thereby saving time 
to both the patient and the radiologist. 

5. A better depth dose is obtained by 
using a field which exposes all sinuses 
simultaneously without the danger of over- 
lapping the exposure fields. 

209 8th St. 

Racine, Wis. 
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Relation of Coincident Anomalies of the Gastro-Intestinal 

Tract and Renal Ptosis to Digestive Disturbance' 

W. E. REILEY, M.D. 

Clearfield, Penna. 


S TUDY OF A GROUP of patients with duo- 
denal regurgitation reA’ealed that con- 
genital faults of the gastro-intestinal tract 
and of the urinary tract, and a short first 
metatarsal in the osseous system, were 
common. The digestive tract anomalies 
are seldom of clinical significance but act 
as signposts directing attention to the 
upper urinary'" tract as the reflex cause of 
the gastro-intestinal s 3 Tnptoms. 

Tixier and Clavel (1) showed by animal 
experimentation that traction on the renal 
pedicle produced definite reflex motor re- 
sponse in the gastro-intestinal tract. Smith 
and Orkin (2), inspired by that work, 
charted the reflex pathways over which 
such stimuli traveled and gave us the 
“reno-digestive reflex arc.” We thus have 
the explanation of why abnormal renal 
mobility and silent lesions of the upper 
urinary tract may give rise to symptoms in 
the alimentary tract. 

Abnormal renal mobihty in women is 
fotmd almost entirely in those rvith a short 
first metatarsal. Feet showing this char- 
acteristic are potentially weak and, when 
overused or fitted with short shoes, give 
rise to symptoms. Night cramps of the calf 
muscles are not uncommon, and the adduc- 
tor longi muscles may be spastic. Study 
of additional cases since this paper was 
read shows that, if the pelvic muscles are 
examined, a spastic piriformis ma}’' usually 
be found, more often unilateral. This 
latter observation is important, as pressure 
on or massage of the piriformis may repro- 
duce not only the low backache and supra- 
gluteal distress which occms in so many of 
these cases but also, in about 20 per cent, 
will give rise to an indefinite distress or 
sometimes fairly sharp pain across the 

1 Presented before the Radiological Society of North 
America at the Twenty-eighth Annual Meeting, 
Chicago, 111., Nov. 30-Dec. 4. 1942. 


lower abdomen, between the navel and the 
symphysis pubis. Patients will state that 
this latter symptom is a distress or pain 
from which they frequently suffer and have 
attributed to gas. It is not the low right- 
or left-side pain from an overdistended 
kidney pelvis. One really puts his finger 
on the cause and exaggerates this distress 
if it is present or reproduces it if it is not. 
Gootnick (3) has discussed the mechanism 
of night cramps of the legs. Study seems 
to be indicated here to establish the ‘‘trig- 
ger mechanism” producing spasticity of 
the piriformis and sometimes, also, of the 
coccygeus and levator ani muscles, and 
to explain the association with abnormal 
renal mobility and short first metatarsals. 

A series of 179 patients (61 males and 
118 females) was selected for this study be- 
cause of the presence of duodenal regurgi- 
tation. The age grouping is shown in 
Table I. 


Table I ; Duodenal Regurgitatio.n : Age Incidence 


Age 

(in years) 

Cases 

1-10 

. 3 

10-20 

. 22 

20-30 

. 55 

:^o-40 

. 42 

40-^0 

. 39 


.. 13 

60-70 

5 


The significance of stasis and regurgita- 
tion has been a controversial subject. This 
is because the behavior patterns of the 
duodenum have been misunderstood. The 
close association of the pylorus, duodenum, 
and gallbladder must be recognized and 
they must be studied together. Delay in 
gastric emptying, duodenal regurgitation, 
gastrospasm and rapid gastric emptying 
require careful consideration. All of these 
types of functional response have been ob- 
served in this group. Albert Oppenheimer 
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(4), in his study of duodenal stasis, ob- 
served tliat “in the i)rcscnce of jjyloro- 
spasin and of physiologic pyloric contrac- 
tion, duodenal stasis cotdd be produced by 
atropine medication, if tliis caused the 
pylorus to relax.” We have found Uiat 
duodenal regurgitation follows pyloro- 
spasm (or delayed gastric emptying) in a 
high percentage of cases and no atropine 
medication is required to produce it. One 
day pylorospasm may be present and be 
followed by duodenal regurgitation; the 
next day reversed duodenal movements 
may appear promptly witliout delayed 
gastric emptying. When the stomacJi 
empties rapidly, tlic phenomenon docs not 
become apparent until half or more of tlie 
meal has been evacuated. If tlic duo- 
denum is short, it may be difficidt or en- 
tirely impossible to detect regurgitation. 

In 1034, a nervous, moderately obese 
woman came under obscn'ation, com- 
plaining of spitting up food after every 
meal. Since tliis phenomenon has usually 
been attributed to a reversal of peristalsis, 
a systematic scarcli of tlie gastro-intestinal 
tract was made but failed to rcA'eal any 
explanation for tlie trouble. There was 
neitlier duodenal stasis nor regurgitation. 
Further questioning elicited a definite 
urologic histor}\ Excretion urography 
showed abnormal right renal mobility. 
Following an argument witli tlie referring 
physician as to the advisability of an ab- 
dominal support, a compromise was 
reached in tlie use of a Rose binder. Com- 
plete relief of symptoms followed, and a 
more permanent device was tlien pre- 
scribed. The patient was followed for 
several years and there was no relapse. 
As a result of the improvement in this case, 
five patients known to have duodenal 
regurgitation were examined, and all were 
found to have an abnormal degree of renal 
mobility. Since that time in the presence 
of duodenal regurgitation we have ex- 
amined the urinary tract whenever pos- 
sible. A gastro-intestinal study has also 
been made of many patients with frank 
urinary disease, and reversed duodenal 
movements have seldom been found. Re- 


flex gastro-intestinal .symptoms occur 
chiefly when the kidney lesion is silent. 

The close relation existing between the 
digestive and urinary tracts, while familiar 
to some, is certainly not being taken into 
consideration by the rank and file of tlie 
profession. Attention may first be drawn 
to this relationship in childhood or even 
infancy. Nausea, vomiting, and low right- 
side pain maj' bring tlie patient to tlic 
hospital for appendectomy. Abnormal 
renal mobility in children causes reflex 
gastro-intestinal s 5 miptonis and associated 
nutritional deficiencies, with nervousness 
and altered behavior patterns. This is 
much more common than tlic literature 
indicates. 'I'lie chief cause of recurrent 
gastro-intestinal upsets in childhood is 
to be found in tlic urinary tract. tWien 
such attacks are due to abnormal renal 
mobility tlicy are relieved spectacularly 
by an abdominal support. Especially 
notewortliy is the improvement in the 
child’s disposition. vStudy of a large group 
since tliis paper was originally prepared 
shows Uiat reversed duodenal movements 
in the first decade of life are much more 
common tlian we had suspected. 

The incidence of gastro-intestinal anom- 
alies in our series of patients was im- 
pressive. These included anomalies of 
position of the duodenum, congenital 
bands and veils, arteriomesenteric com- 
pression of the y duodenum, incomplete 
rotation of tlie midgut, pelvic cecum, low 
hepatic flexure, low splenic flexure, and 
redundancy. Frequently there was more 
tlian one anomaly, and often as many as 
five in one patient. These seldom ap- 
peared to be of an}'^ direct clinical signifi- 
cance. 

A routine fairly extensive history was 
recorded in each case, and the records were 
compared witli Kantor’s tabulation of tlie 
more important symptoms of 3,000 pri- 
vate patients with digestive disorders (5). 
His study of 1,754 cases examined roent- 
genographically showed tlie incidence of 
adhesions of the second portion of the 
duodenum to be 4.8 per cent. He found 
no comparable figures in the literature, but 
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Table II; Comparative Incidence of Symptoms in 
Digestive Disorders in General and Patients avith 
Duodenal Bands (ICantor) and in the Author’s 
Series of Duodenal Regurgitation 



General 
Incidence 
in 3,000 
Patients 
(Kantor) 

Duodenal 
Bands: 
4.8% of 
1,754 Pa- 
tients 
(Kantor) 

Duodenal 

Regurgi- 

tation 

(Author’s 

series) 

Nausea 

14% 

44% 

53% 

Headaches 

23 

44 

37 

Vomiting 

20 

41 

39 

Vertigo 

3 

20 


Constipation 

46 

54 

43 

Pain (upper abdominal) 28 

40 

41 

Appendicitis (opera- 

17 

17 

36 

tion) 




Appendicitis, (pus, 

16 

8 

. . . 

operation) 




Cholecystectomy 



13 cases 

Nervousness 



50% 


“anatomic studies of the bands in this 
neighborhood, viz., hepatoduodenal, hepa- 
tocolic, and hepatoduodenocolic, reveal an 
incidence of from 15.5 to 30 per cent. 
Bryant has shown that the hepatocolic 
ligament is the most frequent congenital 
adhesion in both sexes and at all ages.” 

Space does not permit a detailed tabula- 
tion of the symptoms occurring with 
anomalies in various parts of the digestive 
tract. They are presented here as of the 
entire group, since we considered them 
to be of reflex origin. A comparison of 
Kantor’s two groups and our duodenal 
regurgitation series is given in Table II. 

Kantor comments that the chief signifi- 
cance of duodenal veils or bands is their 
association with a pelvic cecum. In our 
group a high percentage of patients with a 
pelvic cecum had, also, abnormal mobility 
of the right kidney. The renal ptosis ex- 
plains the symptoms in this group and, 
since nephroptosis is found frequently in 
association with lesions in other organs, 
great care must be exercised that it be not 
overlooked. This point can be shown by 
several illustrative groups as follows. 

DUODENAL ULCER 

Of 119 patients with duodenal ulcer, 36 
showed duodenal regurgitation. Urinary 
tract studies were made in 28 of these — 24 
males and 4 females — and are included in 
this discussion. John' M. Barnes and 


Daniel E. Stedem (6), in a report of 80 
cases of duodenal stasis, express their be- 
lief that the delay in transit through the 
duodenum bears a causal relationship to 
ulcer. Andrew C. Ivy (7) writes: “Re- 
verse movements of the duodenum will in 
all probability be found to be associated 
with any condition that increases the 
irritability of the duodenal mucosa or 
musculature.” Our 28 ulcer patients with 
regurgitation formed only 16 per cent of 
the 179 cases under discussion. If the 
concept of Barnes and Stedem is correct, 
one would have expected the incidence of 
ulcer to be higher. It is interesting to note 
that three of the patients had been ex- 
amined three, four, and five years, re- 
spectively, before the ulcers occurred. At 
that time regurgitation was present but no 
ulcer. After the ulcers were discovered, 
no reverse movements were seen. 

Coincident renal mobility has been found 
in all of our ulcer cases with duodenal re- 
gurgitation in which an examination of the 
urinary tract was made. Of 6 consecutive 
patients previously operated upon, with 
recurring duodenal ulcers, all had marked 
right renal mobility. 

Nausea alone is uncommon in unob- 
structed post-pyloric ulcer but is common 
in renal mobility. Constipation is fre- 
quent in ulcer and to it the patient ascribes 
his trouble. Constipation is frequent, also, 
in renal ptosis. Hypertension is frequently 
associated with duodenal ulcer and may be 
of renal origin. Fatigue, worry, and in- 
fection, common with renal ptosis, are 
said to be underlying causes of duodenal 
ulcer. 

ARTERIOMESENTERIC COMPRESSION 

Twelve patients (8 females, 4 males) 
showed evidence of arteriomesenteric com- 
pression. The symptoms were not con- 
stant except in one male, who failed to 
respond to medical and postural treatment. 
The others were relieved by an abdominal 
support. The assumption was that the 
apparent obstruction in these cases was of 
minor importance, while the duodenal 
regurgitation was reflex from the kidney 
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raUier tlian llte rcsull of a drag by the 
colon or the mesentery of the small gnt 
(arteriomesocolic or arteriomesenteric com- 
pression). 

In tlie single e.xceptional case operation 
was required. This patient was eighteen 
years of age and had had symptoms since 
cliildhood, which were growing constantly 
worse. He could no longer keep up witli 
his school work. The occlusion was 
found to be due to a fold of mesentery of 
tlie small intestine displaced into the pelvis 
minor. Renal mobility was not present. 

GALLBLADDRR niSRASB 

Experimental work reviewed by Ivy (7) 
has shown tliat reversed duodenal move- 
ments cause stasis of bile in the gall- 
bladder. Duodenal regurgitation, an tm- 
derfunctioning gallbladder, a spastic colon, 
and renal mobility form a combination of 
findings frequently observed. 

Thirteen patients in this series who had 
had tlie gallbladder removed witliout com- 
plete relief of symptoms were found to have 
a coincident renal ptosis. All bu 1 3 obtained 
relief from an abdominal support. One of 
the 3 was relieved by right nephropexy 
and the other 2 required bilateral kidney 
fixation. The last patient was interesting 
in that she experienced relief of hyper- 
tensive after fixation of the second kidney. 
She was evidently of the orthostatic hyper- 
tensive type described by W. S. McCann 
(8). Since not all of our patients with 
socalled residual symptoms following chole- 
cystectomy showed duodenal regurgita- 
tion, the number of cases due to renal 
ptosis included here is not so large as it 
would otherwise have been, i.e., 23. 

Renal ptosis is common with gallbladder 
disease. It seems strange that the surgeons 
have not added renal mobility to the 
causes of “residual symptoms’’ following 
cholecystectomy. Nausea is not a symp- 
tom of chronic gallbladder disease unless 
there be distention of the ducts or the gall- 
bladder. When nausea is present, a lesion 
of the upper urinary tract should be sus- 
peeted. 

Are the symptoms of the fair, fat, 


flatulent female of forty of gallbladder or of 
renal origin? 

KLATULlvNCB AND ARROPIIAGIA 

Varying degrees of acrophagia and fiatu- 
lence were jjresent in 40 per cent of this 
series. The most extreme case was that of 
a woman of thirty-one brought to the hos- 
pital for an acute abdominal condition. 
vShe was suffering from an acute aero- 
phagia, with enormous distention of the 
stomach and small and large intestines. 
After decompression, a gastro-intestinal 
study was made and duodenal regurgita- 
tion was oljservcd. Excretion urography 
revealed bilateral third-degree renal ptosis. 
The exciting cause of the acute episode 
was the sudden death of a grandmother 
who lived in the patient’s home. 

OTHER CONDITIONS 

Three patients with gastric carcinoma 
without pyloric obstruction, in which 
nausea was an annoying symptom, were 
shown to have hydronephrosis of moderate 
degree with marked right renal mobility. 
One other patient with gastric carcinoma 
recently examined, without either nausea 
or duodenal regurgitation, also showed 
abnormal right renal mobility. 

One case of diabetes, with pernicious 
vomiting, was given a urologic study. A 
right hydronephrosis with nephroptosis 
was shown to be present. The patient was 
relieved when appropriate treatment of 
the kidney was applied. 

A member of our hospital staff. Captain 
E. E. Erhard, serving with the Air Corps, 
advises me that air sickness is most com- 
mon in the group of easy vomiters. The 
easy vomiters of this series were found 
to have a pelvic cecum and a low right 
kidney. 

In one Army Hospital, a review of 500 
consecutive gastro-intestinal examinations 
revealed demonstrable organic lesions in 
only 15 per cent. Since S per cent of men 
have nephroptosis (not the usual 1 or 2 
per cent of our textbooks), it seems prob- 
able that many members of the armed 
forces with gastro-intestinal symptoms are 
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actually suffering from urinary tract ab- 
normalities. 

SUMMARY 

Duodenal regurgitation is said by some 
physiologists to be normal and of no clinical 
significance. We have found it in only 
10 per cent of our routine gastro-intestinal 
studies. 

An analysis of the x-ray findings and the 
histories of 179 patients with duodenal 
regurgitation has been made. Gastro- 
intestinal anomalies were present in 80 
per cent and significant renal mobility in 
72 per cent. The chief factor in the pro- 
duction of reflex gastro-intestinal symp- 
toms is not the degree of renal mobility, 
but the nervous response to traction on 
the renal pedicle. 

Renal ptosis is common, is frequently 
coincident with other diseases, and may 
alter the clinical picture. 

The more important extra-urinary symp- 
toms of renal ptosis are disturbances of the 
digestive tract, such as nausea, vomiting, 
constipation, flatulence, nervousness, and 
fatigue. These have been shown to be 
the chief symptoms in the group discussed. 

Duodenal regurgitation has been found 
most often in association with or reflex 


from disease of the upper urinary tract. 
Duodenal regurgitation has become for us 
an indication for study of the urinary tract 
also. Some of our best examples of ner- 
vous indigestion have been found in this 
group. These were entirely reheved either 
by an abdominal support or by placing 
another scar, not on the belly, but onAhe 
back, where it should have been in the 
first place. 

Clearfield Hospital 
Clearfield, Penna. 

REFERENCES 

1. Tixier, Louis, and Clavel, Charles; Retro- 
pen’toneai Syndrome and the Relation Between Kid- 
ney and Gastro-intestinal Reflexes. Surg., Gynec. & 
Obst. 54: 505-510, March 1932. 

2. Smith, Emerson, and Orkin, Lazarus: The 
Renal Digestive Reflex. J. Urol. 43: 1-19, Januar)’ 
1940. 

3. Gootnick, Abraham; Night Cramps and Qui- 
nine. Arch. Int. Med. 71: 555-562, April 1943. 

4. Oppenhbimer, Albert : Duodenal Stasis ; Clini- 
cal and Experimental Observations. Ann. Surg. 109: 
564-579, April 1939. 

5. Kantor, John L.: Common Anomalies of Duo- 
denum and Colon; Their Practical Significance: Re- 
sult of 8 Years’ Combined Clinical and Roentgen Study. 
J. A. M. A. 97: 1785-1790, Dec. 12, 1931. 

6. Barnes, John M., and Stedem, Daniel E.: 

Duodenal Stasis. N. Y. State J. Med. 38: 768-772, 
May 15, 1938. . , 

7. Ivy, A. C. : Brief Review of the Physiology oi 
the Duodenum. Radiology 9: 47-56, July 1927. 

8. McCann, W. S. (with the collaboration ol 
Romansky, Monroe T.): Orthostatic Hypertension; 
Effect of Nephroptosis on Renal Blood Flow. J- A- 
M. A. 115: 673-578, Aug. 24. 1940. 



Diagnosis and Treatment of Osteoclastoma' 

JAMES F. BRAILSFORD, M.D., Pli.D., F.R.C.P., F.I.C.S. 
Birmingham, England 


DIAGNOSIS 

O steoclastoma, known also as myeloid 
sarcoma, myeloma, and giant-ccll sar- 
coma, shows a typical radiographic ap- 
pearance, usually in the extremity of a 
bone of a young adult, more commonly 
in tlie lower end of the radius, femur, or 


At this stage, but not before, a periosteal 
reaction in the form of a tliin periosteal 
accretion of new bone may be delineated. 
Ultimately this bony wall may be com- 
pletely absorbed, 'riic subarticular bone 
appears to be more resistant and the ar- 
ticular cartilage is usually still intact when 



Fig. 1. A. Radiograph showing osteoclastoma at the lower end of the radius (June 3, 1942). B. Radio- 
graph of same case three weeks after roentgen therapy (June 29, 1942). C. Radiograph of same case seven weeks 
after roentgen therapy (July 20, 1942). Note apparent extension of the tumour and absorption of trabeculae and 
bony shell. A fracture of the thin shell has occurred. D. Radiograph of same case si.x months after irradiation 
(Dec. 17, 1942). Note rc-ossification of tumour site. Function now good. The good result has been maintained 
(November 1943). 


tibia, or in the upper end of the tibia, 
though it has been seen at many other 
sites. As it progresses, the tumour slowly 
dissolves the bone. It does not infiltrate 
in the way sarcoma does, consequently 
the adjacent bone retains its normal char- 
acters and its borders show no increased 
density to indicate reaction. The line of 
demarcation between tumour and normal 
bone is often clearly defined. As the 
former extends, the bony wall beneath the 
periosteum is gradually dissolved and, 
when reduced to a sufficient thinness, 
bulges with the expansion of the tumour. 

in before the Moynihan Club in September 

1943. Accepted for publication in December 1943. 


the tumour is first detected. As a result 
of tlie decalcification, tlie stability of the 
bone is impaired and spontaneous fracture 
may be tlie first indication of tlie presence 
of the tumour. Disuse or infection may 
produce additional clianges in tlie radio- 
graphic picture. 

There are certain lesions of bone which 
present radiographic features which may 
be mistaken for those of this tumour, e.g., 
multilocular cyst, osteitis fibrosa cystica 
(simple or due to hyperparathyroidism), 
chondroma, single lesions of polyostotic 
fibrous dysplasia, plasmocytoma or sol- 
itary myeloma, certain sarcomata, second- 
ary carcinoma, and tuberculosis. The 
1,5 
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characteristic radiographic appearance of 
these I have described elsewhere (4). My 
experience is that the typical radiographic 
pictxn'e described above is always asso- 
ciated with the histology of the tumour 
variously called osteoclastoma, myeloid 
sarcoma, myeloma, and giant-cell sarcoma. 
In other words, to the experienced ob- 
server the essential histology can be an- 
ticipated from the radiographic picture. 



2. It weakens the stability of the bone 
it may fracture the bone, or damage tin 
joint surface, and make amputation appea 
essential. 

3. It removes the scaffolding on whid 
repair can be built up and so delays resfitu 
tion. 

4. It fails to reveal whether or not the 
tumour will form metastases. Tiunour; 
presenting the same histological structure 
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Fig. 2. A. Radiograph showing osteoclastoma at lower end of radius. B. Radio- 
graph of same wrist nine months after curetting. 


Faced with the clinical and radiographic 
evidence of such a tumour in one of the 
sites mentioned above, the practice being 
urged today is biopsy of sufficient extent 
to permit of careful histological examina- 
tion of all parts of the tumour. Certainly 
biopsy permits of examination of the 
histological structure of the tumour but it 
has important limitations and disadvan- 
tages, as follows : 

1. It does not reveal any additional 
features; it merely confirms the radio- 
graphic eridence; it may be misleading. 


may be eradicated by local curetting or 
may metastasize and kill the patient. 

5. It may actually disseminate the 
tumour cells. 

6. It is an added risk to the patient. 

7. There is evidence which suggests 
that the smgical trauma may incite ma' 
lignant metaplasia in some cases. 

SURGICAL TREATMENT 

In those early cases of osteoclastoma la 
which but a limited section of the bone 
is involved, localized evacuation of the 
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tinnour cells from tlic bone followed by 
carbolization of llic walls has been a com- 
mon procedure. This has been follow'cd 
by slow consolidation and apparent cure, 
but I have seen cases in whicli sucli a tu- 
mour has recurred at the site fifteen to 
twenty years later and, though amjmta- 
tion was perfonned, Uic patient has died 
from metastases. In some cases in whicli 
tlie local evacuation appeared to be most 



Fig. 3. A. Simple bone cyst in lower civ 
graph of fracUirc of shaft. 11. Same limb 
cyst has traveled np the shaft as the re.snU t 
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Roentgen Uicrapy first results in an ap- 
parent extension of the tumour. Sub- 
sequent radiographs, one to three months 
after irradiation, tvill show marked in- 
crease in tlic area of osteolysis. Clinically 
the tumour site becomes much expanded ; 
the skin usually becomes red, glossy, and 
tight, suggesting increased activity of the 
tumour. These elinical and radiographic 



J of libial diaphysis, discovered by radio- 
Ihirty-oiic months later. Koie that the 
>f new bone formation at the metaphysis. 


tliorough, tile tumour has extended so con- 
siderably within a few months that am- 
putation has been regarded as essential, 
but, in spite of this being promptly ex- 
ecuted, metastases have developed and 
death has ensued. Even in the so-called 
successful case tlie damage by tlie surgery 
seriously impairs tlie stability of tlie bone, 
and fractures or deformities of the joint 
surfaces are produced, resulting eventually 
in traumatic arthritis. The removal of so 
much tissue necessitates a long period of 
restitution — I have known it to take more 
than six years for union of fragments to 
occur. In those cases where the tumour 
has extensively involved the extremity of a 
long bone, such as the femur or tibia, am- 
putation has been regarded as the treat- 
ment of choice. 


features have been regarded as evidence 
of the activation of tumour cells by radia- 
tion and been tlie cause of many amputa- 
tions. I was unable to prevent this in a 
case from whicli I secured tlie specimen 
and had careful histological preparations 
made. No sign of the typical tumour cells 
could then be detected; instead degener- 
ate tissue wliidi defined correct inter- 
pretation was present. If patience is 
shown and the case watched for a furtlier 
period of one or two months, tlie promi- 
nent clinical signs will gradually fade and 
radiographs will show a progressive re- 
ossification of the tumour site. Restora- 
tion to normal funetion may be expeeted 
in some sites within tlie period required 
for the consolidation of a fracture. With a 
large area of destruction the time will be 
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correspondingly increased. The added 
osteolysis resulting from the radiation 
must be appreciated and the limb must be 
immobilized until evidence of re-ossifica- 
tion is obtained, as otherwise fracture may ' 
result. Even in those cases in which am- 
putation appears to be the only possible 
way of preventing invalidism, radiation 
therapy may lead to consolidation and 
salvation of the limb. 

It may be urged that biopsy is essential 
because the radiograph is not infallible. 
My answer is that its infallibihty is largely 
a measure of the extent of the knowledge of 
radiographic appearances, but in any case 
it does not seriously matter. There is no 
simple lesion producing this radiographic 
appearance which will be improved by 
biopsy and there is no malignant lesion 
which will not be the better for the radia- 
tion, even if amputation later appears to 
be desirable. Further, histological interpre- 
tation is by no means infallible. The 
tumours found in the bones in hyperpara- 
thyroidism have sometimes identical his- 
tological characters, but these respond to 
enucleation of the parathyroid tumour 
and have radiographic characters which 
are entirely distinct. Certain tumoms, 


like that recorded by Matthew Stewart, are 
throughout white and solid in consistency, 
quite unlike the prune juice colour of the 
typical osteoclastoma, have identical histo- 
logical characters, but cause death by 
metastases. 

For these reasons I advise that the best 
treatment for osteoclastoma is roentgen 
therapy and no biopsy, warning the sur- 
geon to expect the clinical and radiographic 
evidence of apparent extension of the 
growth and the possibility of pathological 
fracture during the first three months. 

Illustrations of these lesions are in- 
cluded. Others will be found in previous 
publications (1-4). 

20 Highfield Road 
Edgbaston, Birmingham 15 
England 
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Lung Abscess Secondary to Stenosing 

Bronchiogenic Carcinoma^ 

ERNEST KRAFT, M.D„ F.A.C.R. 

X-Ray DoparlmonI,® City Hospital, WoHare Island, Now York, N. Y. 


F or many drcades pulmonary carci- 
noma has steadily increased in fre- 
quency, and tire disease is now so common 
dial it is responsible for 10 per cent of all 
carcinoma deatlis (29). At the Charity 
Hospital of Louisiana it was tlie cause of 
more deatlis than gastric carcinoma in 1039 
and 1940, tlicrcby assuming first place 
among fatal carcinomas and becoming the 
most common malignant neoplasm in the 
male, especially between the ages of forty 
and sixty-five (16). 

In addition to an actual increase in tlie 
incidence, there is an apparent increase 
(4) due in part to “canccr-of-the-lung- 
mindedness” (27) and to improved roent- 
genological studies witli tlie aid of pene- 
trating grid films, refined bronchography, 
and tomography. The all-important bron- 
choscopic studies with biopsies and tlie 
searcli for an underlying neoplasm in 
chronic pulmonary and pleural suppura- 
tions have also contributed to the greater 
number of cases, and the knowledge that 
bronchiogenic carcinoma is a common mas- 
querading (28) and disguising (S) disease 
is more and more coming to be realized. 
On the other hand, an actual steady in- 
crease is indicated by the observations of 
competent pathologists and by dependable 
statistical reports coming from large insti- 
tutions (34). 

As the knowledge of the disease in- 
creases, more and more cases are bound to 
be recognized. Goethe’s saying, “what 
one knows, one sees,’’ is particularly ap- 
plicable to pulmonary carcinoma (12). 
Thirty years ago, only 5 per cent of cancers 
of the lung were correctly diagnosed ; now 
37 (28) to 50 per cent (1) are recognized 

^ Read by title at the Twenty-ninth Annual Meeting 
of the Radiological Society of North America, Chicago, 
111., Dec. 1-2, 1943. 

’ Division of Radiology, Department of Hospitals, 
New York City. 


before death. Arkin and Wagner believe 
that the percentage of correct diagnosis 
could be raised to 90. Two-tliirds could be 
diagnosed from roentgenograms alone. 
In tlie remaining third associated pleural 
and pulmonary changes may render the 
roentgen diagnosis difficult or impossible. 

Pulmonary carcinoma is still frequently 
unrecognized for two reasons: (1) AWien 
the lung tumor remains practically asymp- 
tomatic, metastatic lesions in remote parts 
of the body may simulate a primary neo- 
plasm. In tliese instances routine cliest 
films may establish or suggest the correct 
diagnosis. (2) Stenosing bronchiogenic car- 
cinoma, the most common fonn, is usually 
masked by secondary infectious processes 
of the surrounding lung and pleura. In 
tills type a competent bronchoscopist is 
usually necessary to detect tlie growtli 
and obtain a biopsy. 

An asymptomatic or silent neoplasm of 
the lung is easily mistaken as secondary 
when it is small and its remote metas- 
tasis is large. In such cases an erro- 
neous diagnosis of carcinoma of the colon, 
stomacli, liver, or pancreas, or some type 
of abdominal or mediastinal sarcoma is 
often made. Intrinsic lesions of the 
gastro'intestinal tract can easily be ex- 
cluded by roentgenologic studies, in con- 
trast to doubtful primary tumors of tlie 
lymph nodes, liver, and soft tissues witli or 
without destruction of adjacent bone. 
Metastatic lesions in the adrenals, kidneys, 
and brain may simulate a primary growth 
to such an extent that an underlying lung 
tumor is not thought of during life. Also, 
cardiovascular disturbances, which are prac- 
tically always present due to circulatory 
embarrassment and possibly neoplastic 
invasion of branches of the pulmonary 
artery and of the mediastinal organs, 
are frequently the cause of an incorrect 
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diagnosis. The roentgenologic findings 
of the chest are not always typical of a 
primary lung cancer. The lesion may be 
small or large. When it is single rather 
than multiple, close to the hilum, and in a 
male, preferably between the ages of forty 
and sixty-five, a primary carcinoma may 
be given serious consideration. Unfor- 
tunately, the correct diagnosis is of aca- 
demic interest only, since at present there 
is no cure in the advanced metastasizing 
cases. 

The stenosing bronchiogenic neoplasm, 
on the other hand, may be cured if dis- 
covered in an early stage. It is now found 
more frequently than the peribronchial 
and parenchymal types (6) . It grows 
slowly and tends to form distant metastases 
only when far advanced. Histologically, it 
is a squamous-cell growth (2) and shares a 
relatively benign natiue with the mature 
epidermoids of the skin and adjacent 
structures, in contrast to the more malig- 
nant adenocarcinoma and small-cell car- 
cinoma developing outside of the bronchi 
(24). Death is usually due to secondary 
pulmonary changes and postoperative com- 
plications and not to the underlying 
epidermoid (9). 

While the parenchymatous and peri- 
bronchial tumor ma}^ be readily seen on 
roentgenograms of the chest, the so-called 
bronchial (4) or endobronchial (20) growth 
is usually invisible and masked by puh 
monar)^ changes secondary to bronchial 
stenosis. The bronchial stenosis or ob- 
struction may be either incomplete or com- 
plete. With incomplete obstruction, the 
roentgen appearance depends on the pres- 
ence or absence of a check-valve mecha- 
nism. When this mechanism is present, 
there is localized obstructive emphysema 
vdth spreading of ribs and lowering of the 
hemidiaphragm. Othemdse, there is di- 
minished aeration of a lobe with retraction 
of ribs, elevation of the hemidiaphragm, 
and mediastinal shift to the affected side. 

"Virhen the obstruction becomes com- 
plete, atelectasis will develop in a pulmo- 
nary segment, lobe, or entire lung, whereby 
temporar}^ clearing may be mistaken for 


resolution in a so-called recurrent or 
chronic pneumonia. In satellite tumors of 
the bronchial tree, the obstruction can be 
complete in one lobe and incomplete in the 
other, thus causing simultaneously ate- 
lectasis of one lobe and obstructive em- 
physema of the other, as illustrated in the 
case of Ozlin, Bigger, and Vinson (30). 

When the obstruction remains complete, 
continued secretion on the distal side of 
the occlusion will cause bronchiectasis (26). 
Superimposed infection will then become 
responsible for suppuration, chronic pneu- 
monia, lung abscesses, and pleurisy. As a 
result of these secondary changes, the 
tumor may become necrotic to such a de- 
gree that it largely disappears and may be 
recognized only by careful microscopic 
studies (4). 

The knowledge that single or multiple 
limg abscesses invariably develop (7) dis- 
tal to a chronically stenosing endobronchial 
neoplasm is of great importance to the 
roentgenologist, since, with a prompt di- 
agnosis, radical surgical treatment can be 
instituted without delay. Otherwise, pa- 
tients may die from the chronic pulmonary 
and pleural suppurations, or perhaps from 
incomplete surgical measures, and not 
necessarily from the carcinoma. 

Unfortunately, the roentgen literature 
contains but few citations and illustrations 
of lung abscess distal to a bronchial carci- 
noma, in contrast to the more frequent dis- 
cussions in journals devoted to pathology 
and chest diseases. The following 3 cases 
which were seen in the City Hospital (New 
York) within a few days are therefore be- 
lieved to be of interest. 

REPORT OF CASES 

Case 1 (Figs. 1-4): Squamous-cell carcinoma 
originating in the right middle lobe bronchus obscured 
by metastatic pleural tumors and effusion; lung ab- 
scess in sa 7 ne location four years previously; chronic 
cardiac symptoms and clinical impression of carcinoma 
of sigmoid colon. 

C. P., age 53, white male, laborer, was admitted 
to City Hospital in October 1942. _ His complaints 
were productive cough, dyspnea, night sweats, an- 
orexia, weakness, and muscle pains for two months. 
One month prior to admission he had a hemoptysis 
of one teaspoonful of blood. Of special interest 



Fig. 1. Case 1; Erect postcro-anlerior view of the clie.st in Marcli 1938, showing ab.scess in right middle lung 
field with retraction of the right hemithorax. 

Fig. 2. Case 1 : Supine view of chest made two weeks after Figure 1 , showing a more lateral projection of 
clouding in the right lung above and below the horizontal fissure, A middle lobe involvement is therefore 
suspeeted, but no lateral view is available for confirmation. 

Fig. 3. Case 1, thirty months later, October 1940. The roentgenogram now shows pulmonary scarring and 
thickening of the adjacent horizontal fissure in the right middle lung field at the site of the healed lung abscess. 
Elevation of the right hemidiaphragm with tenting of its dome and again moderate retractioti of the right hemi- 
thorax suggest diminished aeration and the possibility of underlying bronchostenosis. 

Fig. 4. _ Case 1 : Supine view of the ehest taken shortly before death, in November 1942, showing marked 
pleural thickening and effusion in the right chest with obliteration of all details. Osteolytic lesions are seen in 
the neck of the scapula and in the fifth and ninth left ribs. The clinical impression was primary carcinoma of 
the colon. Autopsy revealed squamous-cell carcinoma originating in the right middle lobe bronchus with dis- 
tant metastases. 
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in this case are the following abstracts of former 
hospital records; 

In 1937, bismuth therapy was given for cerebrospi- 
nal syphilis and was followed by signs of toxic hep- 
atitis and dermatitis. X-ray studies of the chest 
and of the intestinal tract at that time revealed 
no organic lesion. Early in 1938 a pulmonary con- 
solidation developed in the right middle lung field, 
which could finally be diagnosed as lung abscess 
in March 1938 (Figs. 1 and 2). This process 
became fibrotic two months later, and localized 
pulmonary scarring was recorded in October 1940 
(Fig. 3). The patient was also under medical care 
for cardiac disorder. 

Physical examination at the time of the last 
admission (October 1942) revealed signs of con- 
solidation in the right lung and a hard m.ovable mass 
in the left lower abdomen. There was a slight 
fever, 100° F., and a respiratory rate of 36. The 
clinical impression was carcinoma of the sigmoid 
colon and possibly metastatic lesions in the right 
lung. A chest film taken Nov. 4, 1942, showed an 
opacity occupying the lower three-fourths of the 
right lung, fading toward the apex. The under- 
lying lung and hemidiaphragni were completelj’ 
obliterated. Lack of hyperexpansion of the right 
hemithorax suggested predominantly pleural thick- 
ening and only moderate pleural effusion (Fig. 4). 
There was no evidence of metastatic lesions in the 
lungs, but osteolytic processes were observed in 
the neck of the left scapula and in the fifth and 
ninth left ribs. 

A thoracentesis on the right side produced 350 
c.c. of bloody fluid. Soon afterward the patient 
lapsed into a coma and died on the fourteenth hos- 
pital day. 

Postmortem examination (Dr. J. R. Lisa) revealed 
squamous-cell carcinoma originating in the right 
middle lobe bronchus with extensive suppurative 
and neoplastic infiltration of the lung. Of special 
interest were extensive metastatic tumors in the 
right visceral and parietal pleura, which were so 
thick as to simulate a primary pleural growth. 
There were also metastatic tumors in the tracheo- 
bronchial lymph nodes, pulmonary arteiy, right 
renal vein, adrenals, liver, and skull. 

Comment: Squamous-cell carcinoma is 
known to grow and spread slowly, and the 
presence of distant metastatic lesions in 
this case suggests that the growth had 
existed for a long time. It is reasonable, 
therefore, to assume that the lung abscess 
discovered four years prior to death in the 
same region was the result of a stenosing 
neoplastic process. Of interest, also, is the 
tumor invasion of the pulmonar>’^ artery, 
which may partly explain the cardiac dis- 
turbance. 


Case 2 (Fig. 5) : Squamotts-cell carcinoma of left 
upper lobe bronchus with abscesses in surrounding 
lung and marginal empyema simulating cardiac dis- 
order. 

J. P., age 53, white male, elevator operator and 
formerly a clerk, was admitted to City Hospital 
with a diagnosis of cerebrospinal S 3 ^philis in October 
1942. In 1908 he had a chancre, for which he was 
treated at Bellevue Hospital. In May 1942 he 
noticed instabilit}’- of his left leg and went to the 
Welfare Island Dispensarjq where a diagnosis was 
made of taboparesis with ataxia and Arg^dl Robert- 
son pupils. He was told there, also, that he had 
heart disease, for which he was digitalized in June 
1942. 

After two daj^s on the Dermatological Service 
of Dr. J. J. Eller, the patient was transferred to the 
Neurological Seixdce of Dr. J. H. Nolan. There 
he experienced pain in the. left chest, witli pro- 
ductive cough and a fever of 103° F. Three weeks 
after admission, he was referred (Nov. 13, 1942) 
for x-ray examination, with the tentative diagnosis 
of left upper lobe pneumonia. 

A routine chest film show'ed an opacity occupy- 
ing the left upper lobe with an oblique ovoid area of 
lessened density, 8 X 4 cm., above the hilar region 
and a similar round area, 2 cm. in diameter, further 
lateralty. The left hemithorax was somewhat ex- 
panded in the upper one-half and retracted in the 
lower one-half. There were also a shift of the heart 
and mediastinum to the left side and elevation of 
of the left diaphragm, with tenting of its dome. 
The right lung was normal. A penetrating grid 
film, taken subsequently, showed a large ovoid 
cavity and a small round cavity in the left upper 
lobe. The left upper lobe bronchus appeared di- 
lated, in high position, cuiA'ed in an upward direc- 
tion, and seemed to lead into the large cavity. 
There was also a marginal empyema in the left 
upper chest (Fig. 5). 

Bronchoscopy was advised to rule out an under- 
lying neoplastic lesion of the left stem bronchus. 
This was done on Dec. 5, 1943. Tumor tissue was 
found, a specimen was removed for biopsjq and the 
histological diagnosis (Doctor Lisa) was squamous- 
cell carcinoma. 

The patient had febrile episodes with tempera- 
ture up to 104° F. for five weeks. His course was 
downhill and he was transferred to the Medical 
Sercdce of Dr. W. L. WTrittemore on Dec. IS, 1942. 
Four daj’^s later a marked gas distention of the 
colon developed, for which an explorator)’’ lapar- 
otomy w'as done on the Surgical Service of T>r. 
L. W. Crossman. Onty adhesions were found in the 
region of the sigmoid colon. Death occurred four 
days after operation. 

Postmortem examination (Doctor Lisa) revealed 
a bronchiogenic squamous-cell carcinoma of the left 
upper lobe bronchus, with extension to the medias- 
tinal nodes and cavities in the left upper lobe distal 
to the growth, which were surrounded by a mar- 
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glual cucapsuliitcd cmpyeimi. 'I'hcrc was alsu in- 
testinal obstmetion cine to nuiUi\)lc tiaiuls of uti- 
hesions in the small intestines and tlie signmul colon. 

Commait: Cardiac sy’iiiptonis, tvhich 
arc frequently encountered in broncliio- 
gcnic carcinoma, masked the pulmonary 
neoplasm and tlic surrounding lung ab- 


ancl ankles for two weeks. Me also coniplaincd of 
.sliortne.ss of I)rcatli and jaundice. Previously he 
was apparently in good health for more than fifteen 
years. 

Physical examination revealed ascites, enlarge- 
ment of the liver, and masses in the upper abdomen, 
'fhe lilood pressure was recorded as 220/1.30mni. and 
later as HiO/lflO mm. Tlicre was dullness of the 



Fig. 5. Case 2: Multiple alwcess formations in left upper lobe (arrows) and 
surrounding empyema. An underlying neoplasm of the left upper lobe bron- 
chos was suspected and confirmed by bronchoscopy and necropsy. This, like 
Case r, is a case of squamous-ccll carcinoma. 


scesses. X-ray examination, shortly be- 
fore death, suggested the proper diagnosis, 
which was subsequently confirmed. 

Case 3 (Fig. 0): Squamous-cell carcinoma of the 
left tipper lobe bronchus with abscess of surrounding 
lung, simulating tumor of stomach and, liver with pul- 
monary metastasis. 

}• PI-, age 52, white male, coal shoveler, was ad- 
mitted to City Hospital on Nov. 11, 1942, with a 
history of weakness, and swelling of the abdomen 


left upper chest and fine crackling rfdes were heard 
over the same area. The clinical impression was 
hypertension and priniarj' abdominal disease, pos- 
sibly carcinoma of the stomach. Cirrhosis of the 
liver, heart failure, and a metastatic lesion in the 
lung were also considered. 

X-ray studies of the gastro-intestinal tract re- 
vealed extrinsic lesions, but no organic disease of the 
stomach or intestines. A supine view of the chest 
showed consolidation in the lower parts of the left 
upper lobe and areas of lessened density in the apex 
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and first anterior interspace which suggested abscess 
formations (Fig. 6). 

The patient became increasingly confused and 
icteric. A paracentesis yielded 2,000 c.c. of hemor- 
rhagic ascitic fluid. The temperature rose to 104° 
F., and death occurred nine days after admission. 

Postmortem examination (Doctor Lisa) revealed 
a bronchiogenic carcinoma of the left upper lobe 
with a large abscess of the surrounding lung, large 
metastatic tumors in the liver and hepatic Ijunph 
nodes, and an acute bronchopneumonia in the right 
lower lobe. 

Comment: This case, as well as Case 1, 
shows that metastatic lesions in distal or- 
gans are still frequently mistaken for the 
primary growth, while the pulmonary neo- 
plasm is believed to be metastatic. Since 
the abdominal masses were not due to an 
intrinsic gastro-intestinal tumor, the pres- 
ence of a lung abscess could have suggested 
a primar}’' bronchial growth. Unfortu- 
nately, the patient was seen only in the 
terminal phase, when he was too ill for 
proper x-ray studies. 

DISCUSSION 

The 3 reported cases of pulmonary car- 
cinoma occurred in males at the ages of 
fifty-two and fift 3 '-three, which compares 
with the reported average age of fifty-one 
(2) and fift 5 ’--five (28) for lung cancer in 
males. It is of interest that the disease is 
foimd foiu: (19) to ten (35) times more 
frequently in males and that the average 
age in females is approximately forty- 
tliree. Only Harbitz (17), in Nonvay, 
found an almost equal distribution in the 
two sexes. Statistical data of the City 
Hospital material since 1920 are now being 
prepared and will be published later. 

In addition to the reported cases, there 
were a few observations of homogeneous 
densities distal to hilar carcinoma which 
could not be recognized as abscesses during 
life because air and fluid levels were ab- 
sent. Of interest, also, is a case of terminal 
bronchiogenic carcinoma seen by the writer 
in 1941, -which was previously diagnosed as 
abscess. This observation may be likened 
to Case 1, in which an abscess distal to the 
carcinoma had healed and did not recur be- 
fore death. 


The differentiation of lung abscess from 
a carcinomatous cavity is rather difficult at 
times (31). In both conditions the cavities 
may be either thick- or thin-walled and 
solitary or multiple. A rapid increase in 
size, however, suggests a neoplastic ex- 
cavation (32, 33), while regressive changes 
and healing denote an inflammatory con- 
dition. Kirklin and Paterson state that 
“mottling patchiness and lack of centering 
suggest abscess”, while a homogeneous den- 
sity and definite centering speak for a 
malignant gro-wth. Tuberculous cavities 
can be excluded by repeatedly negative 
sputum tests, and echinococcus cysts differ 
by sho-nmg a smooth wall without infiltra- 
tion of the surrounding lung and no bron- 
chostenosis. 

The roentgen literatme contains only a 
few discussions and illustrations of the 

n 

masquerading lung abscesses. There is a 
comprehensive article on the subject by 
Golden (13) and recently a case in Hauser 
and Wolpaw’s series of “cavitary broncho- 
genic carcinoma” (IS). In the foreign lit- 
erature the condition was described by 
Goldstein (14), Lenk (25), and Bernard 
and Ev^ (3). Damdson (8) stated in 
1930 that abSeg^ may be the first mani- 
festation of a^^owth which is the real 
underlying cause of the patient’s condition. 

Lung abscess develops as a rule second- 
ary to various types of consolidation, to 
aspiration of foreign material and bronchial 
obstruction, and less frequently following 
embolism and spread of suppmation from 
adjacent structures. The common causes 
are pneumonia and infarcts (5), anesthesia 
and operations, especially on tonsils, teeft, 
jaw bones and neck (11), and such mis- 
cellaneous conditions (36) as streptothri- 
cosis, actinomycosis, blastomycosis, and 
infected dermoid and other congenital and 
acquired cysts. Occasionally, amebic ab- 
scess originating in the liver, subphreiuc 
and perirenal abscess, or ulceration of 
esophageal carcinoma with rupture into 
the lung is responsible for pulmonary sup- 
piuation (15). When all these conditions 
can be excluded, underlying bronchial car- 
cinoma must be considered, inasmuch as it 



Voi. •):( 


I.U.VC. Al.'SCl'SS SiCCON’HAKV TO CARCINOMA 


'Jo 


causes 10 per cent of all lung abscesses (lb, 
22). Diagnostic bronclioscopy, therefore, 
is indicated in all abscess cases with doubt- 
ful etiology, especially in males over forty 
years of age. 

Koletsky (24) claims that, in 0 distal 
abscess cases of a series of 100 autopsies, 
the growtlv could have been detected l)ron- 
choscopically during life but was missed. 


pneumonia in 20 per cent, and purulent 
bronchitis in 10 per cent. 

Bronchial carcinoma with secondary 
su])puration is usually of the squamous- 
cell type. This type is more common and 
less malignant than the peribronchial and 
parenchymal adenocarcinoma and small- 
cell carcinoma, 'i'he epidermoid or squa- 
mous-ccll growth progresses slowly and 



Fig. G. Cast; 3: Supine view of clie.si shortfy before death, sliowiiig areas 
of lessened density in left apex and first anterior i.iterspacc suggestive of 
abscess formations. Underlying squamous-cell carcinoma of the left upper 
lobe i)ronchus was found at autopsy. The clinical impression was gastric or 
hepatic carcinoma and possibly metastatic le.sio:is in the left lung. 


Jaffe (21) found lung abscess or gangrene 
12 times (12 per cent) distal to the tumor 
and in 3 cases the clinical diagnosis was 
lung abscess. In 74 postmortem examina- 
tions Arkin and Wagner (1) found abscess 
or gangrene in 20 per cent; other associ- 
ated lung changes were pleural effusion in 
47 per cent, bronchiectasis in 43 per cent, 
acute pneumonia in 28 per cent, chronic 


spreads beyond tlie regional nodes in- 
frequently, secondar}’’ pulmonary suppura- 
tions usually causing deatli prior to tlie 
development of distant metastatic foci (9). 
Arkin and Wagner reported one case willi 
complete absence of metastatic lesions at 
autopsy, and Koletsky observed involve- 
ment of lymph nodes beyond the regional 
nodes in only 24 of 36 cases (66 per cent) 
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and extrathoracic dissemination in only 
35 per cent. He believes that the hyp- 
arterial bronchus of the left liuig is the 
most favorable location, since tumors here 
rarely spread beyond the local lymph 
nodes. 

According to the observations of the 
pathologists, an underlying bronchial neo- 
plasm remains still frequently undiscovered 
during life when pulmonary suppurations 
are predominant. It is the writer’s im- 
pression that a more widespread knowledge 
of the syndrome among roentgenologists 
may result in more bronchographic and 
bronchoscopic investigations and in a higher 
percentage of correct diagnoses. 


SUMMARY AND CONCLUSIONS 


1. A steady increase in the incidence 
of bronchiogenic carcinoma is believed to 
be due in part to better clinical observa- 
tions and more refined methods of exami- 
nation. 

2. Pulmonary carcinoma is still fre- 
quently unrecognized, for the following 
reasons: (o) When the lung tumor remains 
silent, metastatic lesions in remote parts 
of the body may simulate a primary neo- 
plasm. (b) Stenosing broncWgenic car- 
cinoma is usually masked by secondary 
infectious processes of the surrounding lung 
and pleura. 

3. Three cases of secondary lung ab- 
scess are reported in which underlying 
bronchial carcinoma was discovered at 
autopsy. 

4. Stenosing bronchial carcinoma with 
secondary limg abscess suggests a squa- 
mous-cell or epidermoid gro\vth, which is 
more common and less malignant than 
other types, but is frequently overlooked, 
so that patients may die from the second- 
ary suppurations and not from the cancer 
itself. 

5. Lung abscess may still be an early 
complication of a long lasting malignant 
disease which, if promptly recognized, may 
be found to be durable. 


33 East 61st St. 
New York 21, N. 


Y. 
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March Fracture, Including Others Than Those of the Foot' 

LIEUT. COL. GLENN D. CARLSON, M.C., A.U.S.= 
and 

CAPT. ROYAL E. WERTZ, M.C., A.U.S. 

Brooke General Hospital, Fort Sam Houston, Texas 


W ITH THE ADVENT of the Second World 
War there has been a decided in- 
crease in the incidence of march fracture. 
One may expect to encounter this lesion 
wherever armed forces are on the march 
or are undergoing extensive physical train- 
ing. This is particularly true if the troops 
are recent recruits and if there is a weight- 
bearing overload due to heavy packs. 

As pointed out by Camp and McCul- 
lough (7), march fracture is an example of 
pseudofracture and may occur in a diseased 
bone or in a bone subjected to excessive 
strain. In addition to the metatarsal, 
the bones involved are likely to be the 
tibia, femur, pelvis, ribs, radius, and ulna; 
less frequently these fractures may occur 
in other parts of the skeletal system. 

In so far as the foot is concerned, march 
fractme may be defined as a painful 
edematous swelling of the forefoot, in- 
sidious in onset and associated with an 
often unsuspected fracture of a metatarsal. 
Breithaupt (4), a Prussian military 
surgeon, first called attention to this entity 
in 1S55. He noticed the painful swelling 
of the feet in soldiers returning from long 
marclies and considered it an inflammatory 
reaction in the tendon sheaths due to 
trauma, a condition which he termed 
“Fussgeschwulst.” Pauzat (23), in 1887, 
called it pied force and described it as a 
severe periosteal proliferation. Stechow 
(32) first demonstrated the true character 
of the lesion in 1897 by roentgen studies. 
It was first noticed in civilians by Deutsch- 
lander (9), who reported 6 cases in women 
in 1921. Swart (34) has recently cited 
a case of fracture of the second metatarsal 

* Read by title at the Twenty-ninth Annual Meeting 
of the Radiological Society of North America, Chicago, 
111., Dec. 1-2, 19-13. 

- Chief of Roentgenological Service, Brooke General 
Hospital. 


occurring in the seventh month of preg- 
nancy. 

ETIOLOGY 

Various theories and factors must be 
given consideration in connection with the 
etiology of march fractures. An archi- 
tectural weakness of the foot definitely pre- 
disposes to the lesion; flat feet and poor 
circulation may also be contributing fac- 
tors (30). The wearing of ill-fitting shoes 
seems to be an important point. Jansen 
(14) and Deutschlander (9) stress spasm 
of the interosseous muscles. Dodd (10), 
however, considers spasm as secondary and 
trauma as primary in importance. We be- 
lieve that a plausible explanation is the 
excessive degree of muscle strain that takes 
place. After the muscles are severely 
exhausted, there is a period of relaxation 
which permits additional strain on the 
bones, eventually resulting in fracture. 
Brandt (3) states that march fracture is 
based on the torsion mechanics of the foot 
whereby there is an acute sinking of a 
previously well formed foot. He has well 
described the traumatic feature as “rhyth- 
mically repeated sub-threshold mechani- 
cal insults’’ to bone rather than a single 
traumatic incident. Any occupation re- 
quiring long-continued walking or standing 
may lead to march fracture. The majority 
of cases, however, occur in fresh troops 
with a high percentage of rookies who have 
led a more or less sedentary life. As 
would be expected, the earlier and more de- 
tailed reports of the condition came from 
the highly militarized nations of Conti- 
nental Europe. German and Swiss troops 
seemed to be more susceptible because of 
the “forced or goose step,’’ in contrast to 
the more relaxed march of other armies. 
Momburg, quoted by Straus (33), made 
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studies of soldiers with no foot complaints 
and showed by roentgen studies that silent 
periosteal iwoliferations of the second and 
third metatarsals were common.' lie felt 
tliat the fracture was due to prolonged 
elastic bending of the bone structure. 

PATUOI.OOY 

Few cases have presented opportunity 
for histologic study. Straus cites a 
case of metatarsal fracture with a seven 
weeks’ history in which roentgen studies 
revealed a globidar mass about the shaft 
and no evidence of a fracture line, although 
tlic latter was searched for carefully on 
good diagnostic roentgenograms. Tlic 
bone was removed on a mistaken diagnosis 
of malignant bone tumor. Excerpts of the 
pathologist’s report follow: “Examination 
of tlic specimen showed a bulbous enlarge- 
ment l.() cm. long and 1.7 cm. wide at the 
junction of the middle and distal thirds of 
tlie shaft. The soft tissues were firmly ad- 
herent to tliis. The surface was rough, 
wtli small, quite irregular elevations about 
1 mm. in diameter. It was quite hard but 
could be dented with the fingernail. There 
was no point of false motion discovered on 
the first examination of tlie metatarsal, 
and it was only after longitudinal section 
of the bone that tlie true character of the 
lesion became evident. There was a nar- 
row dark line of old hemorrhage and gran- 
ulation tissue crossing tlie shaft almost 
transversel}'’ at the level of the bulbous 
enlargement. This stopped at the inner 
side and did not involve the cortex .... 
Microscopic sections through the bone 
showed it to be well developed and partially 
calcified osseous tissue 

A similar situation is reported by Dodd 
(10), in which a radical foot amputation 
was performed for a suspected neoplasm, 
which proved, on subsequent pathologic 
study, to be a march fracture. The im- 
portance of bearing in mind march fracture 
in such instances cannot be over stressed. 

CASE STUDIES 

This paper is based on 70 cases referred 
to the Roentgenological Service of Brooke 


General Hospital from January 1042 to 
April lOl.'l, comprising 00 involving the 
metatar.sals, .’1 the femur, and 1 the oscalcis. 
The metatarsal cases represent 72 in- 
dividual fractures, 41 on tlie right and 31 
on the left. As to the specific bone in- 
volved, this was the first metatarsal in 1 
case, the second in 20 cases, the third in 
3S, the fourth in 0, and the fifth in 1 case. 
Multiple fractures in the same foot oc- 
curred as follows : Two cases involving the 
second and third metatarsal and one each 
the second and fourth, the second and fifth, 
and the second, third, and fourth. 

The proximal portion of tlie bone was in- 
volved in only 0 cases. Forty-eight frac- 
tures were located in the mid-shaft and 18 
in tlie distal tliird. Most of those classi- 
fied as in the mid-shaft, however, were 
actually closer to the junction of the middle 
and distal thirds. 

Practically all cases presented varying 
degrees of periosteal reaction, while only 
31 showed definite fracture lines. The 
greatest amount of callus appeared from 
one to two months after the onset of symp- 
toms. 

The age of tlie patients varied from 
twenty to forty-five years, tlie average 
being twenty -two. The time interval from 
tlie onset of pain to tlie date of hospitaliza- 
tion was also variable. Approximately 
70 per cent were admitted within the 
first two weeks, and the remainder from 
two weeks to four months after tlie onset. 
The duration of hospital treatment was 
seldom longer than one month. 

Of the 66 men with metatarsal fractures, 
only 5 were placed on limited duty. Of 
the remaining 61, 11 received treatment in 
the out-patient clinic, consisting chiefly 
of arcli supports, proper fitting of shoes, 
and return to full duty. The other 50 
patients were hospitalized, treatment con- 
sisting of the application of a plaster walk- 
ing boot for an average of three weeks, 
followed by ten to fourteen days of physio- 
therapy and proper arch supports. All 50 
returned to full duty. There were no dis- 
charges from the Army for march foot 
alone. 
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Fig. 1. Case 1: Roentgenograms made Feb. 12, 1943, twenty -live days after onset of pain, showing oblique 
fracture line in distal femoral shaft. Note periosteal reaction at fracture margins. 



to full duty and 2 were placed on limited 
duty. The patient with an os calcis 
fracture was likewise placed on limited 
duty. 

In a well seasoned division of troops only 
8 cases of march fracture were recorded 
during eleven months in 1942. In a less 
seasoned division, the incidence was much 
higher, 62 cases being diagnosed roentgen- 
ographically in a foim-month period from 
December 1942 to April 1943. The aver- 
age length of preAUOUs service for the men 
involved was only three months. It is to 
be emphasized that training during this 
period was intensive and long hikes were 
frequently made. When the hikes were 
shortened and a more rational training 
schedule was instituted, the incidence of 
of march fracture dropped abruptly. 


Fig. 2. Case 2; Anteroposterior roentgenogram 
made on April 2, 1943, forty-three days after onset of 
pain. Note oblique fracture through distal femoral 
shaft, left, with an abundance of well formed callus. 

All 3 femoral fractures (2 left and 1 right) 
involved the distal portion of the shaft, 
with no displacement. One man returned 


COMMENT 

It is evident that a diagnosis of march 
fracture may be made with a fair degree o 
certainty in many cases on the basis o 
periosteal proliferation, even in the ab- 
sence of a fracture line. In diagnosing 
the early cases one must insist on obtain- 
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ing the best roentgenograms possible, in 
Uie oblique as well as the conventional 
superior-inferior position. Nevertheless, a 
certain number of fine linear fractures will 
escape detection. 

Perha])s the most important considera- 
tion in difTerential diagnosis is malignant 
growth. Given a globuhir bony mass 
about a bone shaft, a demonstrable frac- 
ture line, and a reliable history of marching, 
a neoplasm should not be feared. On the 
basis of the bony mass alone, there .seems 
to be no accurate descrijition of the strnc- 



bclicvc that otlicrs will be reported in the 
near future. 

CASE REPORTS 

Casi; 1; H. H. N., ])rivalc, hkc IS, was referred 
for rociilfici) study I'eb. 12, lie stated that 

alxjiit January IS, while on a five-mile hike with a 
full pack, he stumbled on a rock but did not fall. 
Hver since that incident he had e.xperienccd an 
aching pain about the left knee and had been jiut on 
li>;ht duty. 

Phvsical fmdinjjs consisted of point bone tender- 
ness in the distal left femur just above the medial 
atul lateral condyles. 

KoentKenoKrams revealed a sliKlitly ol)Ii(]ue frac- 



I'ig. 3. Case 3; A. Lateral rociUgenogr.ani of left c.alcancus made on April 0, lf>-!3, showing 
incomplete fracture, two weeks after onset of symptoms. IL Roentgenogram made on May 17, 
19-13, fifty-two days after onset. Note callus formation with partial obliteration of fracture line. 


tures which will definitely substantiate or 
rule out a diagnosis of tumor. In selected 
cases a biopsy may be imperative. 

Several reports in recent years show a 
higher incidence in the second than in the 
third metatarsal. In our limited number 
of cases the reverse was true, 26 involving 
the second and 38 the tliird metatarsal. 
Stechow’s first report of cases showed a 
higher percentage in the third than in the 
second. 

Terhune and Eddleman (36), in report- 
ing a case of multiple fracture, state they 
were unable to find similar cases in the 
literature. Speed and Blake (31) cite a 
case of march fracture of the second and 
third metatarsal but state that it is most 
unusual. Our series includes five cases of 
multiple fracture. It is reasonable to 


lure through the distal ti.ird of the femoral shaft witli 
early callus and no displacement (Fig. 1). Re-exam- 
ination on March 3 showed no significant change. 

Treatment in this case was chiefly physiotherapy, 
and the patient remained ambulator)-. On April 
28, 19-13, he was assigned to limited duty. 

Case 2: R. S. P., private first class, age 37, w-as 
on a practice speed hike of five miles on Feb. IS, 
1943, when he suddenly experienced pain around 
and above the left knee. He fell down and was 
unable to get up unassisted. Physical examina- 
tion revealed the presence of normal knee action. 
Spasm and tenderness of the quadriceps muscle of 
moderate degree were observed. Although the pain 
persisted for several days, the patient was not in- 
capacitated and remained on duty. 

On March 4 a roentgen study, made because of 
continued symptoms, demonstrated a slightly 
oblique fracture of the distal portion of the left 
femoral shaft. 

The patient remained ambulatory with the as- 
sistance of crutches and was given a furlough of four 
weeks. Re-examination on April 2 revealed a fair 
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Fig. 4. Case 4: A. Oblique roentgenogram of right forefoot made on Dec. 24, 1942, three 
days after onset of symptoms. Note complete transverse fracture through distal third of shaft of 
third metatarsal, without displacement. B. Roentgenogram made on March 2, 1943, ten weeks 
after onset of symptoms. Note well formed callus about the fracture zone. 



Figs. Sand ti. Cases 5 and (5. Figure 5 (left) is a roentgenogram of right foot (Case 5) made on 
Feb. IS, 1943, six weeks after onset of symptoms. Note extensive callus formation about fracture 
in mid-shaft of second metatarsal. 

Fig. 0 (right) is a roentgenogram of the left foot (Case 6) made on Jan. 26, 1943, one month 
after onset of pain. Note extensive periosteal reaction in shaft of third metatarsal. 


amount of callus formation about the fracture 
(Fig. 2). He remained in the hospital receiving 
physiotiicrapy and awaiting disposition until May 
24," at which time he was assigned to limited duty. 


Case 3; W. J. K., private, age 25, was referred 
to the Roentgenological Service on April 9, 1943, 
with a diagnosis of sprain of the left foot. He stated 
that his left heel began to hurt two weeks previously 
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and that he liad hceii marehinj; an averaije nf ten 
miles a day for several weeks. On |)hysieal exaniinn- 
lion there was little evidence of soft-tissue swelling 
about the heel, althou};h pain was elicited by firm 
pressure over the bone. 

Roentijen study in the lateral and superior-in- 
ferior positions revealed an incomplete fracture 
Ihrouith the stii>erior ])ortion of the os ealcis, sli>thtly 
posterior to the joint (I'ig. :i;\). Rarly callus 
formation was also ob.served. 

Rc-examination on May IT showed an increase 
in callus with jiartial oblitcnition of the fracture 
line (Fit;, .’111). On June 1 1 hcaliuK was seen 
in the roentgenogram, with fnrllicr obliteration of 
the fracture line. 

A plaster walking boot was applied on .April 1 1 
and removed May IS. sj)ongc rubber arch was 
given for support. This patient was classified for 
limited duty on June '2, lOl.'l. 

C.\SE 1: J. If. T., iirivate, age 21, following a 
five-mile hike on Dec. 21, 1012, noticed a cramping 
and sorcnc.ss in the right fool just (iroximal to the 
third and fourth toes. The next day he started on 
a twenty -one-mile hike, whereupon the [lain in 
the fool became more and more severe, forcing him 
to drop out. 

Roentgen study on Dec. 2-1 revealed a comiilcte 
transverse fracture through the distal shaft of the 
third right metatarsal without disidaccmcnt (Pig. 
4A). Moderate localized soft-tissue swelling and 
tenderness were observed at this time. 

On Dec. 2S a plaster walking boot was apjilicd 
for a period of tlirce weeks. After another three 
weeks of physiotherapy and arch supjiort the pa- 
tient returned to full duty. A routine re-examina- 
tion on March 2, 194.3, revealed a moderate amount 
of well formed callus about the fracture zone (Fig. 
4B). At that time the patient was entirely free of 
symptoms. 

Case 5: F. O. T., private, age 23, was referred 
to the hospital Feb. 18, 1943, complaining of a grad- 
ual onset of pain and swelling in the right forefoot 
which dated back to a nine-mile hike six weeks 
earlier. During the interim he had performed his 
regular duties. 

Roentgen study at this time disclosed a fracture 
through the mid-shaft of the right second metatarsal 
with associated callus fonnation (Fig. o). Swelling 
and tenderness were confined to the base of this bone. 

After routine treatment, consisting in the applica- 
tion of a plaster walking boot, physiotherapy, and 
arch support, he was returned to full duty on March 
16, 1943. 

Case G: A. L. W., private, age 22, went on a 
hike of twenty-one miles on Christmas day', 1942. 
He experienced pain about the ball of the left foot, 
for which he received physiotherapy. When this 
gave no relief he was hospitalized, at which time there 
was moderate tenderness on pressure over the second 
and third metatarsals, associated with mild soft- 
tissue swelling. 



Fig. 7. Case 7 : Roentgcnograni of left foot made on 
Jail. 27, I9!3, about two months after onset of pain. 
Xotc periosteal reaction in second and third metatarsals. 


Roentgen examination on Jan. 20, 1943, showed 
marked callus formation about the distal portion of 
the shaft of the third mctatar.sal (Fig. 0). 

Treatment con.sisled chiefly in further physio- 
therapy and an arch support. On .April 8, 1943, tlie 
patient was assigned to limited duty. 

Case 7; E. J. K., private, age 21, had pain and 
swelling in the Itall of the left foot early in Novem- 
ber 1942. He reported to the dispensary, where he 
received treatment for athlete’s foot, .Although he 
continued his regular duties, the iiain persisted from 
the date of onset. On Jan. 10, 1943, he experienced 
a worse attack of pain in the same region. On Jan. 
27 the first roentgen study was made, showing an 
old healed fracture of the mid-shaft of the third 
metatarsal and what appeared to be a more recent 
fracture of the second metatarsal near the junction 
of the middle and distal thirds (Fig. 7). Re-exam- 
ination on Feb. 15 showed no essential change in 
either bone. .A plaster walking boot was worn from 
Jan. 28 to Feb. 10. Treatment was by physio- 
therapy until Feb. 27, 1943, at which time the' pa- 
tient was able to resume full dutv. 

SUMMARY 

1. March fracture, altliougli showing 
a high incidence in the foot, especially 
the second and third metatarsals, is oc- 
casionally encountered in other parts of the 
skeletal system. 
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The Influence of Irradiation of the Ovaries Upon Estrus 

and Neoplastic Development in Marsh-Buffalo Mice' " 

FRITZ BISCHOFF, Ph.D., HENRY J. ULLMANN, M.D., and LOUISE P. INGRAHAM, B.A. 

Santa Barbara, Calif. 


E vidence has been produced indicating 
that tJie Marsh-Buffalo strain of mice 
is a stumbling block to any attempt to cor- 
relate letidcncy to develoimient of cancer of 
tlie mammary gland with the amount of 
exogenous cstrin required to enhance the 
incidence of this fonn of cancer in fetnales 
or to produce it in males ( 1 , 2, :l) . Amounts 
of estrin which enhance formation of breast 
tumors in other high-cancer strains of mice 
fail to do so in either males or females of 
the jMarsh-Buffalo strain. The stimulation 
of endogenous production of estrogens 
tlirough the gonadotropins has likewise 
failed to enhance tumor formation of the 
mammary gland (8, -1). That the tumor 
is endocrinc-linked is, however, well estab- 
lished by the influence of true or of func- 
tional castration, and the jjossibilit}" re- 
mains that the production of cancer is the 
result of an aberration in tlie hormonal 
regulation or the production of abnonnal 
hormonal products. In view of tlie fact 
that roentgen irradiation of the ovaries, 
while destroying the follicular mechanism, 
leaves a residue of interstitial cells capable 
of liberation of estrogenic substances (not 
necessarily the same as in the normal 
mouse) (5, 6, 7, S, 9, 10), it seemed well 
worth while to study the effect of such 
irradiation on the development of breast 
cancer in the Marsh-Buffalo strain. 

EXPERIMENTAL STUDIES 

Two groups of 40 mice each of the Marsh- 
Buffalo strain were segregated for irradia- 
tion of the ovaries ; equal numbers of litter 
mates served as controls. Irradiation was 

' From the Departments of Chemistry and of Radiol- 
ogy and Cancer, Santa Barbara Cottage Hospital 
R^earch Institute, Santa Barbara, Calif. Read by 
Utle at the Twynty-ninth Annual Meeting of the 
^diological Society of North America, Chicago, 111., 
Dec. 1-2, 1943. 

“ This study was financed in part by the E. Palmer 
Gavit Memorial Fund. 


performed after vaginal canalization was 
established, the latter jirocess usually oc- 
curring tlie sixth week of life. One group 
of mice received 200 r, the other group 400 
r, measured with back-scattering, all at a 

H. V.L. of 1 .1;") mm. Cu. Dosage was con- 
trolled by a Victorcen Integron III. The 
lower dose is the one recommended by 
Geist ct al. (11) in their studies on irradia- 
tion of the ovaries of mice. These authors 
shielded tlie head of the mouse with lead, 
irradiating the trunk. For tlie purposes 
of our experiments, we found it necessary 
to shield the mammary gland arcs and tlie 
greater part of the uterus. This was ac- 
complished by taping the mouse to a lead 
plate whicli contained a port exposing the 
area surrounding tlic ovaries. Five rec- 
tangular openings were cut in a lead plate 

I. 5 mm. thick. Four of these, 1X3 cm. 
each, were equidistant from a central open- 
ing measuring 2.2 X 1.5 cm. The dis- 
tance of the peripheral ports from tlie 
central was 4.5 cm. center to center. The 
mice were strapped over tlie four periph- 
eral openings with adhesive tape, and 
the plate, with the mice beneatli, was sup- 
ported under the tube with the central open- 
ing in the center of the beam of radiation. 
The tliimble chamber of the Integron was 
tlien placed beneatli the central opening. 
Previous tests witli a Victoreen condenser r 
meter placed under tlie peripheral ports 
in the same relative position as the mice 
showed that the quantity of radiation, 
including back-scattering from the lead, 
was essentially tlie same beneath all five 
ports. It may, tlierefore, be assumed that 
each mouse received the dose for which the 
Integron was set. 

Vaginal smears on botli the irradiated 
and control mice were taken at suitable 
intervals throughout the course of the ex- 
periment, the spatula method being used. 
Smears were taken daily for a six-day 
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Table I: Influence of 200 r Irradiation of the 
Ovaries on the Incidence (Percentage of Time) 
OF THE Presence of Cornified Epithelial Cells 
IN THE Vaginal Smear 


Age of 
Mice in 
Months 

Per Cent Incidence of Cornified Cells 

Controls 

Irradiated 

Mice 

Irradiated 
Mice De- 
veloping 
Tumors 

1.5 

33 

S 

8 

2.0 

33 

21 

24 

4.0 


50 

48 

6.0 

20 

36 

36 

8.0 

37 

24 

20 

10.0 

25 

34 

32 


None of the controls developed continuous estrus. 
Five of the irradiated mice developed continuous 
estrus. 


Table II: Influence of 400 r Irradiation of the 
Ovaries on the Incidence (Percentage of Time) 
OF THE Presence of Cornified Epithelial Cells 
IN THE Vaginal Smear 


Age of Mice 
in Months 

Per Cent Incidence of Cornified Cells 

Controls 

Irradiated Mice 

1.5 

40 =i= 1 

0 

3.5 

25 1 

20 =fc 1 

5.0 

27 1 

15 =1= 1 

13.5 

33 ± 6 

15 * 4 


period, and the results of these examina- 
tions are given in Tables I and II. 

The recording, examination, and analysis 
of the tumor data followed the routine 
procedures in use in this laboratory (3). 

RESULTS 

The incidence of cornified epithelial 
cells in the vaginal smears of the controls 
20 to 40 per cent of the time is normal for 
the mouse and confirms the data of others. 
It will be noted that 200 r irradiation re- 
duced this figure markedly and 400 r 
abolished estrus entirely in the period im- 
mediately following irradiation. In the 
mice which received the higher dose, the 
extent of estrus established for the controls 
was never attained throughout a thirteen- 
month period. The lower dose, however 
produced an increase in estrus the fourth 
month, followed by a six-month period in 
which the mean estrus did not deviate 
markedly from that of tlie controls. There 
were, however, 5 irradiated mice which de- 
veloped a continuous estrus. This phe- 


nomenon was never observed in any of the 
controls. At the seventeenth month of 
age in the series which had received 200 r 
irradiation, 7 of the controls and 7 of the 
irradiated mice had been removed from the 
experiment through causes not related to 
carcinoma formation. These included 
death due to pneumonia and the develop- 
ment of lymphoid tumors. Since these 
mice and the age of occurrence of the dis- 
turbing phenomena were equally distributed 
between controls and irradiated mice, they 
need not be considered in the analysis of the 
tumor data. The cumulative incidence of 
development of carcinoma in this series is 
given in Table III. In one of the controls 
an adenocarcinoma of the parotid de- 
veloped. In all other cases the character- 
istic Marsh-Buffalo adenocarcinoma of the 
breast was observed. It will be noted that 
at the fifteenth month of age the cumula- 
tive incidence of 62 per cent for the ir- 
radiated mice versus 39 per cent for the 
controls reveals a significant difference 
(2 times the standard deviation of the 
mean, 2.3 times if the parotid tmnor is 
eliminated). 


Table III: Cujiulative Incidence of Adenocarci- 
noma IN Control and Irradiated (Ovarian) Marsh- 
Buffalo Mice 


Age in 
Months 

Control 
(39 Mice) 

200 r 

Irradiation 
(39 Mice) 

Control 
(37 Mice) 

400 r 

Irradiation 

(39 Mice) 

7 

3 

3 

3 

0 

8 

8 

3 

5 

8 

9 

13 

18 

8 

8 

10 

20 

31 

14 

10 

11 

31 

38 

22 

23 

12 

33 

43 

32 

23 

13 

39 

54 

43 

33 

14 

39 

59 

46 

41 

15 

39 

62 

49 

43 

16 

41 

62 

51 

45 

17 

50 

65 

54 

48 


In the experiment concerned with the 
higher irradiation dose, 5 mice in the con- 
trol and 7 mice in the experimental group 
were removed from the experiment for 
causes not related to breast tumor fonua 
tion. The data in Table III for cumulati^ e 
incidence of breast tumor formation revea 
at no time any significant difference be 
tween the controls and irradiated mice- 
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During llic course of the experiment 
lymphoid tumors developed in none of tlic 
controls; 5 of the irradiated mice had 
lymphoid tumors. 

The systemic elTect of irradiation may 
be gauged, at least in part, by the span of 
life, the causes of death not related to tu- 
mor fonnation, and llie body -weight- 
growth curve. Causes of death not re- 
lated to tumor formation were actually 
less in botli irradiated series than tlicy 
were for the control scries, though the dif- 
ferences arc probably not .significant. The 
body-weight curves follow : 

AVUU.\OU l^OUY Wl'.UUlT 



,*> Mo. 

7 Mo. 

0 Mo. 

Control 

. 2.'>.-l 

20.0 

27.0 

X-ray 200 r. . . 

. 2-1.0 

25. S 

20,5 


a Mo. 

5 Mo. 

13 Mo. 

Control 

. 23,1 

25. S 

2.S.7 

X-ray -lOO r. . . 

. 21, n 

2-1. 7 

27,5 


It will be noted tliat for botli series of 
irradiated mice tlie body weight curve 
lags slightly beliind tliat of Uic controls. 
The maximum difference, which is less 
tlian 7 per cent, is significant. 

DISCUSSION 

The striking result of the experiment is 
tlie observation that by irradiation of the 
ovaries (200 r) it was possible to produce 
what it has not been possible to produce by 
non-toxic doses of estrins or by ovarian 
stimulation tlirough gonadotropins, viz., 
an increase in tlie incidence of adenocar- 
cinoma of the breast. The experiments 
with hormone administration cannot be 
regarded as isolated experiments, since they 
were performed rvith graded dosage, in 
large series of animals, and under a variety 
of conditions (continuous or intermittent 
effect). 

In Table I is recorded the incidence 
of estrus for the irradiated mice as com- 
pared with the incidence for the con- 
trols. The incidence is also calculated for 
those irradiated mice which did not de- 
velop tumors. There is no correlation be- 
tween extent of estrus and tumor develop- 


ment. Moreover, in the experiment in 
Avhich tlie mice received 400 r, breast can- 
cer development is not decreased, alUiough 
estrus is markedly decreased. If estrus is 
accepted as an objective measure for 
cstrin activity (whether exogenous or 
endogenous), tlien it must be concluded 
that tumor development cannot be cor- 
related with degree of estrin activity in tliis 
strain of mice. One is forced to admit 
the possibility that the irradiated ovarj^ 
produced an abnormal estrin capable of 
stimulating carcinogenesis to a greater 
degree than the .stimulation due to the 
normal ovarian secretion. 

It should be noted tliat while irradiation 
of the ovaries wiUi 200 r produced a sig- 
nificant increase in incidence of breast 
tumors, it did not increase the incidence 
of lymphoid tumors. This is contrar}-^ to 
the cxjicrience with estrin dosage, with 
which lym])hoid tumor formation was more 
readily effected Ulan breast tumor forma- 
tion. In tlie experiment witli 400 r ir- 
radiation, tlie incidence of lymphoid tumors 
was increased under conditions in which 
endogenous cstrin fonnation was decreased. 
It would therefore appear that the increase 
in incidence of lymplioid tumors, ivlien it 
occurs after cstrin dosage, is probably a 
secondary effect and not due to a primary 
carcinogenic action. 

In our experiments tlie uterus, mammary 
gland arcs, and head were shielded from 
irradiation. The adrenals must, however, 
have received considerable radiation. They 
cannot be eliminated entirely from con- 
sideration in the above discussion. 

Attempts to correlate the above ex- 
periments with observations made in ir- 
radiation of human ovaries are hardly 
feasible. One should bear in mind, how- 
ever, that tlie dose (400 r) which decreased 
estrus markedly was without influence 
upon subsequent breast tumor develop- 
ment, indicating tliat nothing short of 
complete or lasting functional castration 
would influence the course of carcinogenesis 
leading to tumors of the breast; more- 
over, the stimulating dose (200 r) actually 
increased carcinogenesis. 
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SUMMARY 

Respective groups of 40 mice each re- 
ceived 200 and 400 r irradiation of the 
ovaries following the establishment of 
vaginal canalization. Equal numbers of 
litter mates served as controls. 

Immediately following irradiation, the 
lower dose reduced estrus markedly, while 
the higher dose reduced estrus entirely. 
For the higher dose, the extent of estrus 
established for the controls was never 
attained throughout a thirteen-month pe- 
riod. The lower dose produced an increase 
in estrus the fourth month, followed by a 
six-month period in which the mean estrus 
did not deviate markedly from that of the 
controls. 

Two hundred r irradiation of the ovaries 
increased the incidence of adenocarcinoma 
of the breast significantly, but did not in- 
crease the incidence of lumphoid tumors. 

Four hundred r irradiation, while re- 
ducing estrus markedly, was without in- 
fluence upon the cumulative incidence of 
cancer of the breast, but increased the in- 
cidence of lymphoid tumors. 

Santa Barbara Cottage Hospital Research Institute 
Santa Barbara, Calif. 
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CASE REPORTS 


Esophagocecal Fistula Diagnosed 
Roentgenologically * 

JAMES J. WARING, M.D., and 
ERNST A. SCHMIDT, M.D. 

Denver, Col. 

The fact that a careful search of tlic 
medical literature failed to disclose any 
analogous case either diagnosed clinically 
or demonstrated roentgenologically seems 
to justify tlie publication of the following 
report. 

B. G., white female, 45 years old; esophaneal stric- 
ture from s~,callo:L'iiig lye; apparently successful 
attempts to dilate stricture not follotved hy general 
improvement, sreere malnutrition; jlushing of bowels 
shortly after feeding; leaver right quadrant pain; 
roentgen demonstration of fistulous tract het'ween per- 
foration of esophagus and cecum; death from peritonitis 
follozving gastrostomy; postmortem examination. 

A -1.5-ycar-old housewife was adniilled March 4, 
1943, on the medical seiA'icc of the Colorado General 
Hospital, complaining of loss of weight and strength 
and inability to retain food. The pre-admission 
diagnosis was severe malnutrition due to esophageal 
stricture. In October 1941, the patient had ac- 
cidentally swallowed lyc, vomiting one hour later. 
The next day she went to her local physician, who 
sent her to a hospital, where she stayed two weeks. 
She had since been more or less continuously 
under the care of a competent otolaryngologist, 
who had been attempting to dilate the develop- 
ing stricture of the esophagus. In spite of an ap- 
parently successful dilatation, the patient, to the 
surprise of her doctor, continued to lose weight. 
This observation prompted him to send her to the 
Colorado General Hospital for thorough study. 
Some weeks before admission she began to expe- 
rience discomfort in the right lower quadrant of the 
abdomen and pain in the right loin, both of which 
were aggravated by walking and by the erect pos- 
ture. She therefore walked with a distinct limp, 
stooping a little forward and to the right and favor- 
ing the right side. 

The patient stated that she did not always re- 
gurgitate her food, which had been invariably in 
liquid form, and she was sure that sometimes it 
went into her stomach. On infrequent occasions, 
about twenty minutes after the meal had been 
apparently successfully taken, she would notice a 

' From the Departments of Medicine and Radiology 
m the University of Colorado School of Medicine and 
Hospitals, Denver, Col. Accepted for publication in 
November 1943. 


great activity of the intestinal tract, in her own 
word.s "a boiling in her bowels." Within another 
twenty minutes to half an hour she would have 
several very loose stools resembling in appearance 
the liquid meal just consumed. 

The patient’s eyes, cars, mouth, and throat all 
appeared normal. It is interesting that the usual 
eye signs and mouth .signs of vitamin deficiencies 
were absent. The tongue was coated, but not 
smooth, or red, or sore. The lungs were clear 
(physical examination). The blood prc.ssurc was 
17 . 0 / 9 . 5 . The rhythm of the heart was normal and 
no nmnnurs were present. The abdominal mus- 
cles were rigid, making examination difficult. This 
rigidity was more marked on the right side, but no 
obviously tender areas or masses were felt. The 
spleen and the liver were not palpable; findings 
on rectal and vaginal examination were normal. 

At the time of admission, urinaly.sis was as fol- 
lows: specific gravity, 1.020; albumin, trace; no 
sugar; aectone, 4 plus; othenvise negative. Blood 
examination on March 2 showed 9.2 gm. hemoglobin ; 
3.300,000 red cells; 11,000 white cells (polymor- 
phonuclcars 07 per cent; lymphocytes 30; endo- 
thclials 2; cosinophiles 1). Tlic Wassermann and 
Eagle tests were negative. An attempt was made 
to examine the gastric contents. The material 
aspirated showed no free HCl, but 11 degrees total 
acidity. The microscopic findings were: pus 4; 
mucus 2; many gram positive rods suggestive of 
Boas-Oppler bacilli. Tests for lactic acid and 
occult blood were negative. 

During the first week of hospitalization the pa- 
tient had a slight elevation of temperature, which 
ranged between 99 and 101°. During the third 
and fourth weeks the temperature declined, but her- 
weight, which had gone up to 81 lb., declined to 
74 lb. 

The first x-ray examination (with the aid of 
a barium meal) was done on March 11, 1943 (Figs. 
1 and 2). It revealed deformity and narrowing of 
the esophagus at the level of the ninth dorsal 
vertebra, apparently due to stricture. Part of the 
barium meal entered the stomach through the 
lower portion of the esophagus and through the 
cardia, demonstrating some irregularity of outline 
and pocket formation in the region of the gastro- 
esophageal junction, probably due to the old 
injury. A lesser portion of the barium mixture 
filled a fistulous tract extending from the right of the 
esophageal stricture in an almost vertical direction 
through the diaphragm to the right lumbar region, 
where it subdivided into several branches. There 
was slight enlargement of upper and middle thirds 
of the esophagus. No evidence was found of or- 
ganic lesions in the fundus of the stomach, pylorus, 
or duodenal bulb. The stomach and duodenum 
were practically empty after six hours. The gall- 
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Fig'S. 1 and 2. Barium visualization of esophageal stricture, of esophagogastric deformity (apparently old lye 

injury), and of esophagocecal fistula (-with branches). 


bladder and appendix 'were not visualized. There 
was a slight iiregularitt- in filling of the colon, with- 
out definite evidence of an organic lesion. The 
barium-filled intra-abdominal fistulous tracts ap- 
peared practically empty in the 24-hour roentgeno- 
gram. There was a ligamentous spondylosis of 
ank>'losing type involving the right aspect of the 
lumbar spine. 

Cottdusioii: Stricture of esophagus; esophageal 
deformity at gastro-esophageal junction; fistula of 
esophagus extending through diaphragm into ab- 
domen; aiikylosing spondylosis of lumbar spine. 

The connection of the esophago-abdominal 
fistula with the cecum was definitdy established by 
the x-ray examination of .April 1, 1943 (Figs. 3 and 
4). An esophageal tube was passed through the 
fistulous tract as far as the cecal region and was in- 
jected with a tltin barium mixture. This mixture 
immediately filled tlie cecum and ascending colon. 
A subsequent barium enema showed the meeting 
and merging of the proximal and distal barium 
columns in tlie transverse colon. Xo reflux from 
the cecum into the fistulous tract was noted in 
follotv- up roentgenograms. 

The x-ray examinations of the esophagus and 
abdomen were unaccompanied by either pain or 
untoward sequelae. 


Roentgenograms of the chest showed prominence 
of hilar and bronchial markings but revealed no ew- 
dence of pathologic changes in heart, lungs, or dia- 
phragm. 

On April 7, the patient’s 3Sth hospital dat’, esopn- 
agoscopy was done by Dr. Herman Laif, whose 
report was as follows; "A moderate amount o 
undigested food and barium was foimd in the 
two-thirds of the esophagus. At the opening ^ 
stricture purulent-like material was seen 
from below. A Jackson bougie was inserted an 
could be passed beyond the expected region of J 
cardia, with the conclusion that the bougie vrasio 
the retroperitoneal tract rather than in 
phageal Itunen. No other opening was seen a m 
the strictee, so that it -would appear that 
normal lumen of the esophagus branches from 
fistulous tract below at the point of the ongm 


the constriction.” . „ 

The patient had a moderately severe 
from this examination, her temperature reac i 
102.8° that evening and 104° the next day 
was immediately given sulfathiazole and o> 
fourth day after the examination the tempera 
had declined to normal. Sulfathiazole 
continued ten days after the examination, b' " 
date a total of 4.5 gm. had been taken. The 


Fics. 3 and •}. Barinm filling of cecum and ascending colon llirougli esophageal tube (in fistula): anteroposterior 

and lateral views. 


perature remained slightly irregular the last ten 
days before operation. 

During the week following esoiiliagoscopic exam- 
ination the patient was given intravenous fluids in- 
cluding amino acids, S oz. daily. She also had four 
blood transfusions, each of 250 c.c. citrated blood. 
Her general condition improved, and it was thought 
unwise to delay surgerj'. On April 30, the Gist day 
of her residence in the hospital, she was operated on 
by Dr. W. W. liaggart. A large inflammator)' mass 
was found just to the right of tlie lumbar spine. 
While this mass extended downward, it did not seem 
to involve the cecum, as had been suggested in the 
roentgenograms. It was impossible to feel the bougie 
which was passed through the esophagoscope and it 
was deemed inadvisable to perform any type of 
fistula transplantation on account of the great 
amount of inflammatory' reaction. A gastrostomy 
was performed and a filiform bougie was inserted 
from below, through the cardia and into the esopha- 
gus, issuing from a very small esophageal opening to 
the right and anteriorly to the point of the esophag- 
eal stricture. The filiform was then grasped 
through the esophagoscope with a forceps and was 
brought out through the proximal portion of the 
esophagus. A string, which had been attached to 


the filifonii, was then brought out to be attached 
later to the other end issuing from the gastrostomy 
stoma. By esophagoscope, two grapefruit seeds 
were removed from the site of the esophageal stric- 
ture. After marsupialization of the stomach at the 
point of a small opening in the inferior portion, the 
abdomen was closed. Immediately following the 
operation the patient received a blood transfusion. 

The day after the oiieration her temperature was 
104° and her pulse was 105. Rectal temperatures 
ranged between 102 and 104° the next two days, 
after which the temperature declined, but the pulse 
ranged between 140 and 150. On the seventh post- 
operative day the rectal temperature began to go up 
again, ranging between 104 and 10G°. The pulse was 
weak and almost uncountable. 

On May 3 it became evident that peritonitis had 
developed. The- abdomen became distended and 
tender and there was frequent vomiting of small 
amounts of brownish fluid. A Wangensteen tube 
was placed in the gastrostomy opening and the pa- 
tient was given large doses of sulfathiazole by vein 
and intravenous fluids, with added vitamins and 
amino acids. Transfusions were also given. Death 
occurred on May 9, nine day's after operation and 
the 70th day in the hospital. 



ju'y 




^ i^^sAsrr, fistula^ 

^ OSGOOD. 3 o^ iavonng s^.. 

15^11 

^'■x s ?' »'’ 

• ^ a ereaW _,•„ oi ^ AjatoeteT J -.^ 


a i-, sr%»tsra bea«»^:“ 

sS&S'sIsSiSss '5i*-“-'"‘"''"' 
SS^SSS'S'^S 

;«,rs'5st.-BJsgi »“•' 

■i„^a\t p\ast®^, _,v red aaif t,indMS -v-u tlw 



Voi. -i:) 


CAi.cti'iKi) Spinm. Mkninoioma 


(53 



completely (Figs. 1 and 2). The lamiiw and the 
bodies of the vertebrae were intact, and the inter- 
vertebral foramina were not enlarged. 

A therapeutic trial of x-ray irradiation was de- 
cided upon, though without much hope of success. 
Before this could be completed, cardiovascular com- 
plications developed which resulted in death three 
months later. 

Autopsy by Dr. John Hand showed calcification 
of the mitral and aortic valves, myocardial degen- 
eration, and hypostatic pneumonia. In the seventh 
ceiAucal and first thoracic segments the spinal cord 
was found to be partly enveloped by a C-shaped cal- 
cium plaque about 4 cm. long and 2 to 5 mm. thick. 
This tumor was completely calcified and was granu- 
lar or sandy when cut. Microscopic e.\amiHation 
(Dr. Leuy) showed a diffuse mild gliosis in the re- 
gion of the right pyramidal tracts. There was ex- 
tensive arteriosclerosis, and hemorrhages were seen 
in the gray matter on the right side, with destruction 
of nerr^e cells but without glial reaction. In the de- 
calcified specimen a fine net%vork of arachnoid cells 
was seen, embedded in which were numerous con- 
centric calcified psammoma bodies. The micro- 
scopic diagnosis was meningioma, psammomatous 
type, of the spinal cord (Figs. 3 and 4). 

Meningiomas of the spinal cord are not 
uncommon, making up about 25 per cent 
of all spinal cord tumors (Elsberg, Brown). 
They are found most frequently in the 
; thoracic cord (78 per cent), less frequently 


in the certneal cord (IS per cent) and lum- 
bar and lumbosacral region (4 per cent) 
(Brown). 

Clinically the meningiomas present no 
specific symptomatology’' or physical signs. 
Brown states tliat “tlie clinical diagnosis is 
usually no more specific tlian that of ex- 
tramedullary, intraspinal tumor.” A pre- 
operative suspicion of meningioma is en- 
tertained only in those cases in which there 
is roentgenographic evidence of intraspinal 
calcification. Unlike tlie intracranial me- 
ningiomas, the spinal variety seldom, if ever, 
produces hyperostosis in the adjacent bones 
(Cushing), and destruction or erosion of 
bony structures is infrequent. 

A number of cases presenting a positive 
roentgen picture have been reported 
(Gray). These have been of the psammo- 
matous or osteoblastic type. In tlie former, 
laminated calcareous concretions are found, 
along with irregular deposits of calcium; 
while in the latter, zones of mature bone 
formation may be present in addition. 
These two types of meningioma made up 
15 per cent of Brown’s series of 130 cases, 
but in only 4 per cent of these types was 
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Fig. 3, Calcified spinal meningioma : photograph of 
gross specimen. 


the calcification sufficient to cast a roent- 
gen shadow. Thus it is obvious that only 
an occasional “rare variant” will be en- 
countered in which there will be an op- 
portunity to make a roentgen diagnosis. 

This lesion is usually seen as an almond- 
shaped mass of calcium lying in the region 
of the spinal canal, although occasionally 
the calcification is more granular in appear- 
ance, in which case visualization is more 
difficult. Dyke lists one case in which a 
diagnosis was made without demonstra- 
tion of distinct calcification. In this case 
an unusually dense soft-tissue swelling 
lateral to the vertebral column was seen, 
and the increased density of the mass was 
correctly interpreted as being due to a 
diffuse calcification; hence the lesion was 
presumably a meningioma. Calcification 
is practically never seen in other spinal 
cord tumors. Tumors of the gliomatous 
group, which commonly show calcification 
when situated in the brain, are rarely seen 
to contain calcium when present in the 
spinal cord (Elsberg), although Gray has 
recently reported a case showing calcifica- 
tion in the roentgenogram which was 
thought at operation to be a vascular 
oligodendroglioma or an hemangioblas- 
toma. If the calcification is shown in 


lateral and oblique views to be entirely 
within the spinal canal, the probabilities 
of a meningioma being present are great 
In most other lesions in the vicinity in 
which calcium might be present in visible 



Fig. 4. Photomicrograph of tumor: psammomatous 
meningioma. 


amounts, the changes are not limited to the 
spinal canal but involve the adjacent struc- 
tures as well. 


3400 Spruce St, 
Philadelphia 4, Penna. 
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Unusual Stab Wound' 

DANIEL L. MAGUIRE, Jr., M.D. 

Resident in Surgery 
and 

BERNARD S. KALAYJIAN, M.D. 

Radiologist 

Roper Hospital, Charleston, S. C. 

Stab wounds arc frecjucnUy seen iti Ibe 
emergency rooms of large ntiniicipal hos- 
! pilals. The unicpjc aspect of the case to be 
I reported licrc was the releutioji of a major 
( part of tlie inllicting instrument in the 
\ deptli of die wound, unknown to the i)a- 
i' lient or to Urc physician at the time of the 
injur}’. 

R. L., a colored male, aged 27, was staVibed in the 
, left side of the face darijvg au altcrcaliou with a 
drunken acquaintance in .April I'.l 12, Examination 
, in the emcrRcucy room showed only a small lacera- 
lion, about 1 inch long, in the region of the middle 
of the left zygoma. Probing failed to reveal any 

■ evidence of foreign material, and the lesion was 
cleansed and sutured; the patient was given a pro- 
phylactic dose of tetanus antitoxin and discharged 
to the clinic for further care. The wound healed by 
first intention, and the jiatient was discharged from 
the clinic five days later, with no complaints, no 
redness or swelling of the wound, no discharge, 
no local pain or fever. 

On Aug. 20, 1042, about four months after the 
original injuiy, the patient returned to the hospital, 
complaining of pain and stillness of the jaw. About 
one month after the stabbing, he began to be troubled 
with pain in the region of the left zygoma, and he 
e.xperienced progressive inability to open the 
' mouth completely. The pain in tlie left side of the 
face came on insidiously and gradually and never 

■ was ver}’ acute; it was made worse by opening or 
1 closing the jaw*. During the last month, a point 

. had been reached where, because of the pain and 
progressive stiffness, the jaw' could be opened only 
■ about one inch, and the patient was depending 
, entirely upon liquids for nourishment. He had no 
, ■ ; other complaints. There was no history of chills, 

' , fever, swelling, localized tenderness, or drainage 
from the site of injury’. 

The patient was w’ell developed, well nourished, 
and in no acute distress. The temperature w’as 
98.0°; pulse 84; respirations 22; blood pressure 
; 124/82. The head was normal in size, shape, 
and contour. There rvas a small, w’ell healed scar 
about 1 inch in length just above and parallel to 

t ' o’” Departments of Surgery, Medical College 

' State of South Carolina and the Roper Hospital, 

, Charleston, S. C. Accepted for publication in No- 
.-vember 1943. 
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Fig. 1. Knife blade in situ (postcro-autcrior view) and 
after removal. 

the long axis of the left zygomatic arch, midway be- 
tween the outer canllms of the left eye and the 
left external auditory meatus. There was no swell- 
ing, redness, tenderness, or increased heal in this 
area. Opening the mouth, citlier actively or pas- 
sively, was difficult and painful, and the upper and 
lower jaw could not be separated more than an 
inch. Except for this, the physical findings were 
without significance. The blood and urine w’cre 
nomtal and tlie Wassermaun reaction was negative. 

Multiple roentgenograms of the skull and jaw 
revealed the presence of a knife blade, about 2 1 /4 
inches long and 1/2 inch in width in the soft 
tissues of the left side of the face. The fragment of 
blade extended medially, slightly downward and 
fonvard from a point just below and medial to the 
left zygomatic arch (Figs. 1, 2, and 3). 

It was apparent that this part of the knife blade 
had broken off within the wound at the time of the 
stabbing four months previously, and that it had 
been buried so deeply that it was not detected at 
that time. Careful re-exaraination, with particular 
attention to the root of the mouth and the nasal 
cavity, failed to show’ any visible or palpable evi- 
dence of the blade. 

Under sodium pentothal anesthesia a curving 
incision about 3 inches long w’as made over the left 



•‘g - ' ' views, showing the knife blade !H i'VK- 

•i and o were made after removal of the blade. 
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The Significance of the Negative Roentgenogram 
in the Search for Pulmonary Tuberculosis 


Reports of cases of pulmonary tubercu- 
losis among the Armed Forces, despite the 
routine x-ray examination of inductees, 
naturally raise a question as to the effec- 
tiveness of the roentgen method for the 
discovery of tuberculous lesions. Criti- 
cisms of the particular procedure used, as 
recently voiced by Meyers (1), are not well 
founded, as can be attested by anyone who 
has had experience in an induction center. 
Actually, the relatively few cases subse- 
quently discovered (2) can well be accounted 
for by factors other than the use of photo- 
fluorography. The addition of the skin 
tuberculin test, as advocated by Meyers, 
would scarcely contribute anything but 
delay to the information necessary for de- 
termining whether or not an inductee 
should be accepted. In assessing the 
various causes for the apparent failure to 
eliminate all cases of pulmonary tubercu- 
losis by roentgen examination, the matter 
of the latent period which must exist be- 
tween the inception of any disease process 
and its x-ray demonstration should be 
given consideration. 

That there is a delay between the onset 
of symptoms of disease and the first ap- 
pearance of roentgen signs is well illus- 
trated in the case of acute osteomyelitis, 
tlie time interval here being fairly ac- 
curately established. In the case of pneu- 
monia, also, there is fairly good evidence. 
We have seen one case in which clear-cut 
roentgen findings were observed within 
two and a half hours after the first symp- 
toms, but in most instances six hours 
appears to be the minimum (3). In pul- 
monary tuberculosis the onset of symp- 
toms is less important, since it is rare that 


a tuberculous lesion in the lung capable < 
producing symptoms is not already cleari 
demonstrable in the roentgenogram. 

There is, however, a latent period h 
tween the inception of the tuberculous ii 
fection and the appearance of roentge 
evidence of a lesion. The tubercles mu: 
develop, a number of them must coaleso 
and an accumulation of abnormal ms 
terial at least 5 mm. in diameter must ordi 
narily be present, before x-ray findings ar 
diagnostic. Some years ago, in an attemp 
to determine the length of this latent pe 
riod, we studied (4) a small number of case 
in which the time of exposure to tubcf 
culosis could be well established and n 
which repeated x-ray examinations 
been made. In this group eleven 
appeared to be the minimum time ^ 
tween the first exposure and the app^f 
ance of a nodule or other shadows less tint 
1 cm. in diameter. Our subsequent ® 
perience had seemed to bear out tliis o ^ 
servation until recently, when a 
student was encountered who exbibi e 
nodule 1 cm. in diameter, not previous^ 
present, occurring but eight weeks at er 
clear-cut exposme to tubercle bacillr 
Barnwell (5) has recently reported so:^ 
cases among nurses, in one of whom 
tensive cavitating tuberculosis l||j 
within fifty-six days after contact, 
it is difficult to conceive of 
advancing so rapidly from the first m ^ 
duction of the infection, especia } 
patient with no preceding 
sion, yet there are other cases in the i 
ture which substantiate this finding- 
In an extremely interesting 
tive monograph by Malmros and ^ 
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3 f the University of Lund in .Sweden, pre- 
viously reviewed by Dr. A. T. Laird (7), to 
whom 1 am indebted for an English trans- 
lation, .some further light is thrown upon 
this problem. Within a group of -17 care- 
fully studied eases there were '.) in which 
tlie time between the first occurrence of a 
positive skin tuberculin reaction and the 
appearance of diagnostic .\-ray signs could 
be definitely ascertained. In 7 of thc,sc 
the period ranged from six to eighteen 
weeks. In the other 2 only t<.*n and twcnt\-- 
one da 5 ’S elapsed, but in these cases symp- 
toms and a positive sputum were already 
present, so that the time of the on.sct of the 
infection is in doubt. 

The determination of the variations in 
the time required for the development of 
roentgen signs of pulmonary tuberculosis is 
a sector of knowledge which is important 
•and has received too little attention. It is 
evident that four or five months may well 
elapse between the inception of the dis- 
ease and its roentgen demonstration. Un- 
der sucli circumstances the negative roent- 
genogram may have little significance. A 
certain percentage of the inductees or, for 
that matter, of any symptomless group 
neing surveyed for tuberculosis, may well 
ascape detection roentgenologically be- 


cause the lesion is insufilciently developed 
to produce roentgen signs. What pro- 
portion of the cases now being uncovered 
fall into this class it is impo.ssible to .say. 
But .such considerations do indicate, as sug- 
gested by Meyers (1), that re-examination 
at the end of the first six months in service 
would be useful in eliminating some men 
in whom clinical tuberculosis will later de- 
velop. Negative findings on the second 
examination would be of greater signifi- 
cance. Furthermore, this procedure would 
contribute immeasurably to our knowledge 
of the development of tuberculosis in )'^oung 
j)cr.sons. 

LivO G. RrcLRR, M.D. 
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REFRESHER COURSES: POST-GRADUATE INSTRUCTION 


A series of Refresher Courses will be presented at 
the time of the Joint Meeting of the American 
Roentgen Ray Society and the Radiological Society 
of North America, at the Palmer House, Chicago, 
Sept. 24-29, 1944. 

These courses of post-graduate instruction will be 
given from 2 to 5 p.m. and 7 to 9 p.m. on Sunday, 
Sept. 24, and from 8:30 to 10 A.M. daily thereafter 
during the meeting. Nothing else will be scheduled 
for these hours, and the courses have been so ar- 
ranged that those interested in a particular subject 
may enroll in a related series. 

The courses will be held on the Fourth and Club 
Floors of the Palmer House. Admission will be by 
ticket only, and reservations will be made in the 
order in which applications are received. Those 
who are not members of either of the two par- 
ticipating societies will be charged a fee of Two 


Dollars (S2.00) for a single course or a maxiinuni 
charge of Five Dollars ($5.00) for the series. iMem- 
bers of the Armed Forces, residents and fellows in 
radiology will be exempt from these charges. 

Read the description of the courses, noting par- 
ticularly the days upon which they are offered: 
study the Plan of Presentation and select carefully 
yovu choice for each day, as the number attending 
each course will be limited. If the directions listed 
on the Plan of Presentation and Instructions lor 
Enrollment are observed, errors will be avoided. 

If the Refresher Courses are not filled by the time 
of the meeting, tickets will be available at tte 
registration desk, Sunday, Sept. 24, and thereafter, 

It may be necessary to alter or revise some of tb 
courses and to change some of the instructors. We 
will, however, adhere as closely as possible to tk ^ 
choices made, i 


Course No. 1: Sunday, 2-5 P.M. 

Diseases of the Esophagus, Stomach, and 
Duodenum; Panel Discussion 

Stall ol Presbyterian Hospital, University of Illinois 
(Rush) College of Medicine, Chicago, 111, 

(By Invitation) 

FAY H. SQUIRE, M.D. 

Chicago, III. 

Presiding 

JAMES B. EYERLY, M.D., GEORGE J. RUKSTINAT, 
M.D., JOHN U. DORSEY, M.D., and DANELY P. 
SLAUGHTER, M.D. 

JAMES B. EYERLY, M.D. 

1. Medical aspects of diseases of the esophagus, 
stomach, and duodenum. 

(a) Physiology. 

(b) Types of diseases. 

(c) Treatment. 

FAY H. SQUIRE, M.D. 

2. Radiologic examination of stomach and duo- 
denum, demonstrating pathologic changes. 

GEORGE J. RUKSTINAT, M.D. 

3. Pathologic anatomy of esophagus, stomach, and 
duodenum. 

JOHN M. DORSEY, M.D. 

4. Surgery of the esophagus. 

(a) Anatomy. 

(&) Surgical diseases. 

(1) Congenital abnormalities. 

(2) Infecrions. 

(3) Tumors. 


DANELY P. SLAUGHTER, M.D. 

5. Surgery of the stomach and duodenum. 

(a) Anatomy of stomach and duodenum. 
(5) Gastric and duodenal ulcer and carcinoma 

(c) Congenital obstruction of duodenum. 

(d) Chronic duodenal ileus. 


Course No. 2; Sunday, 2-5 P.M. 

Roentgenologic Diagnosis of Neurologic^! 
Lesions; Panel Discussion 

Staff of the University of Illinois College of 

Arranged by the late 
ADOLPH HARTUNG, M.D. 

T. J. WACHOWSKI, M.D. 

Asst. Professor in Radiology 
Presiding 

ERIC OLDBERG, M.D., Professor of Neurology 
Neurological Surgery (by invitation) 

PERCIVAL BAILEY, M.D., Professor of Neurology ^ 
Neurological Surgery (by invitation) 

PAUL C. BUCY, M.D., Professor of Neurology 
Neuroloaical Surgery (by invitation) 

A. S. J. PETERSEN, M.D., Associate in Radiology ^ 

Brief historical review of the 
methods used in neurologic diagnosis. 
procedures with and rvithout contrast 
terpretation of negatives with correlation oi 
and pathological findings. Specific informa 
response to requests from the audience. 

Course No. 3: Sunday 2-S PM- 

Nuclear Physics: 2-3 P .M. 

K. W. STENSTROM, Ph.D. 
Minneapolis, Minn. 

Discussion will include a simple description o 
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newer nuclear pliysics. incUnHuK suhnnelear parlides 
such as jirotons, neutrons, positrons, mesotrons, etc., 
and the apparatus for producing them, as the cyclo- 
tron, the electrostatic generator, nml the betatron. 


Information Please; 3-5 P.M. 

U. V. PORTMANN, M.D. Cleveland, Ohio, Moderator 
EDITH H. QUIMBY, Sc.D., Now York, N. Y. 

OTTO GLASSER, Ph.D., Cleveland, Ohio 

JAMES L. WEATHERWAX, M.S., Philadelphia, Penna. 

ROBERT S. LANDAUER, Ph.D., Highland Park, 111. 

Don't only try to "stuntii the exjwrts" Inil send in 
<luestions on the Physics of Hadiology which have 
been bothering you these many years. Send (jucs- 
tions to Dr. U. V. Porlmann, The Cleveland Clinic, 
Euclid .Xvc. at Pikl Street, Cleveland li, Ohio, 


Course No. 4: Sunday, 7-9 P.M. 

Carcinoma of the Breast: Panel Discussion 

T. LEUCUTIA, M.D. 

Harper Hospital, Detroit, Mich. 

Presiding 

J. J. MOORE, M.D., Pathologist, Chicago, 111. (by invi- 
tation) 

HARRY A. OBERHELMAN, M.D., Professor of Surgery, 
Loyola University School of Medicine, Chicago (by 
invitation) 

B. H. ORNDOFF, M.D., Professor of Radiology, Loyola 
University School of Medicine 
JANET TOWNE, M.D., Loyola University School of 
Med-cinc (by iirvitation) 

Major JAMES C. COOK, M.C., Detroit, Mich, (by invi- 
tation) 

E. WALTER HALL, M.D., Detroit, Mich, (by invitation) 

Dr. Leucutia will briefly introduce the newer as- 
pects of therapy of mammary carcinoma, with 
special attention to the estrogenic theor}'. Dr. 
Moore will discuss the various pathologic aspects. 
Dr. Oberlielman will present the surgical treatment. 
Dr. Towne wall discuss the question of bilateral 
oophorectom}' as a routine procedure, especially in 
the young, in all operable cases, and will take up the 
problem of roentgen as compared to surgical castra- 
tion. Major Cook will consider colloidal lead 
therapy in conjunction with roentgen therai)y. 
Dr. OnidolT will discuss the radiologic procedures 
as practised in the various stages of mammar\' carci- 
noma. Dr. Hall will discuss the late sequelae inci- 
dent to over-irradiation, including pleuropulnionarj' 
as well as osseous changes. 


Course No. 5: Sunday 7-9 P.M. 

Film Reading Session 

MERRILL C. SOSMAN, M.D, 

Boston, Mass. 

Presiding 

M.D., New York, N. Y. 

EUGENE P. PENDERGRASS, M.D., Philadelphia, Penna. 

Those attending this course are invited and re- 
quested to bring reports and roentgenograms of 


interesting or diflicult cases for iwescntation and 
informal flisenssion. Onl}’ cases in which the diag- 
nosis has been proved or in which the evidence is 
eonelusive should be .submitted. Those conducting 
the conference will de[)end upon voluntary snb- 
mission of maleriid by members of the audience. 

Course No. 6: Monday, 8:30 -10 A.M. 

Gallbladder and Pancreas 

B. R. KIRKLIN, M.D. 

Rochoslor, Minn. 

1. Cholecy,slogra)>hy by the oral method, with 
emphasis on the necessity of meticulous care 
in administering the dye, in executing the rocut- 
gcnograjfliie teclmic, and in interpreting the 
cholecyslograj)hie rcsi)Onsc. Criteria of distinc- 
tion between normal and abuonnal response will 
l)e pre.sentcd, with illn.strativc cholccystograms. 

2. (a) I)isclf>sure of tumors of the pancreas with 
the aid of opatpic ingesta. 

(h) Rocntgenographic dcmonstratioil of pan- 
creatic calculi. 

Course No. 7: Monday, 8:30-10 A.M. 

Roentgenological and Pathological Study of 
the Pneumonias 
L. R. SANTE, M.D. 

Professor of Radiology, St. Louis University 
St. Louis, Missouri 

Iti recent years many causes iiavc been found for 
imeumonia other than the pneumococcus. Many of 
these luiciuuonias have been described as atypical 
jHicumouias of utiknown ctiologv’. The ctiologic 
agents for these unusual forms arc so multiple and 
varied that thc_\’ maj- cause confusion to the radi- 
ologist. To clarify the situation, a comparative 
stud}’ of the roentgen manifestations of the various 
types of pneumonia with the pathological pictures 
which they produce has been undertaken. 

Course No. 8: Monday, 8:30-10 A.M. 

Practical Problems in Dosage Measurement 

EDITH H. QUIMBY, Sc.D. 

College of Physicians and Surgeons 
Columbia University 

This discussion w’ill include the measurement of 
the quantity of x-rays in roentgens; the quality in 
half-value layer; the significance of air w. back- 
scatter measurements; percentage depth dose; 
exit dose; depth dose charts; isodose charts and 
dosage records. 

Course No. 9: Monday, 8:30-10 A.M. 

Pelvimetry by Modification of Various 
Methods 
FRED p. COE, M.D. 

Professor of Radiology, Georgetown University 
Washington, D. C. 
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A survey film of the abdomen is first taken. This 
is followed by the conventional anteroposterior film 
as described by Thoms; a lateral view with the 
patient standing, using the dots for measurements; 
and a postero-anterior of the outlet following the 
method of Chassard and Lapine; a total of four 
films. The procedure is a modification of that used 
by Doctor Snow. All methods have been modified 
from the original description. 

Course No. 10: Monday, 8:30-10 A.M. 
Diaphragmatic Hiatus Hernia 

Hernia of the Stomach through the Esophageal 
Hiatus of the Diaphragm 

MAX RITVO, M.D. 

Boston, Mass. 

Diaphragmatic hernia of the hiatus type is a rela- 
tively common condition and must always be in- 
cluded among the causes of upper abdominal and 
chest complaints. This condition has not received 
from many clinicians and roentgenologists the full 
attention it merits. The symptomatologj’' is in- 
definite and variable; hence, clinical diagnosis is 
usually impossible, and the patient is thought to 
have gallbladder disease, peptic ulcer, angina, etc. 
Many patients with hiatus hernia have been oper- 
ated upon because of these incorrect diagnoses. 
The x-ray offers an accurate and dependable method 
of establishing the diagnosis; it demonstrates the 
size of the hernia and its relationship to adjacent 
structures. In addition, it is important in deter- 
mining the question of operability. 

In this presentation, the roentgen methods of 
demonstrating diaphragmatic (hiatus) hernias will 
be described in detail. The differential diagnosis 
will be discussed. The signs and symptoms will be 
outlined, and an attempt made to establish a clinical 
sjmdrome which may make a clinical diagnosis 
possible in many instances. The treatment of 
hiatus hernia will be outlined. 

Lantern slide demonstrations wall include hiatus 
hernias, other types of diaphragmatic hernia, and 
various lesions w'hich may cause confusion in diag- 
nosis. 


Course No. 11: Tuesday, 8 :30-10 A.M, 

Technic of Diagnosis of Duodenal Lesions by 
the Mucosal Relief Method 

F. E. TEMPLETON, M.D. 

Cleveland Clinic 
Cleveland, Ohio 

The conditions influencing the demonstration of 
a mucosal surface, tlie equipment and the technic 
used in examining the stomach and duodenum are 
discussed. The factors influencing the demonstra- 
tion of mucosal surfaces are outlined as follows: 


A. Physical Factors. 

1. The state of the medium. 

2. ’ The condition of the mucosa. 

S. The contents of the lumen, 

4. The build of the patient. 

B. Anatomical Factors. 

1. Demonstration of the single surface. 

2. Demonstration of superimposed surfaces 

3. Clinical application. 

(a) Under normal conditions. 

(b) Under pathological conditions. 

C. Physiological Factors. 

1. Passive factors. 

(a) Respiration. 

(b) Position of the patient. 

(c) Transmitted pulsation. 

(d) Pressure. . 

(1) Extrinsic. 

(2) Intrinsic. 

(e) Muscular. . 

(1) Tonus. 

(2) Peristalsis. 

2. Active factors. 

(a) Autonomic theory of Forssell. 
After briefly discussing the filming fluoroscope or 
“spot” machine, the technic of examination will be 
discussed in detail as follows: 

A. Preparation of the patient. 

B. The media. 

C. Planning the examination. 

D. Actual roentgenologic examination. 

1. A routine method. 

(a) Fluoroscopy, 

2. Procedures for special situations. 

(a) Diaphragmatic hernia, Mth a brid 
discussion of the phrenic ampulh- 

(b) Cascade stomach. 

(c) Pyloric obstruction 

(d) High posterior bulb and antrum. 

(e) Air in the duodenal bulb. 

(/) Patients too ill to stand. 

(g) Infants. 

3. Indications for exposing of the films. 

(а) The "spot” film, 

(б) The “survey” film. 

4. Application of pressure. 

Course No. 12: Tuesday, 8 :30-10 A.M. 

Diseases of the Lesser Circulation 

W. WALTER WASSON, M.D. 

Denver, Col. 

This course will be an attempt to discuss 
dynamics of the lesser circulation, with a 
presentation of the anatomy and the physm®^ 
Every day the roentgenologist is endeavonns: 
evaluate in terms of patholog}' the air conten ^ 
the lungs and the djmamics of the chest as a w '® 
and particularly of the lesser drculation. 
hoped that a few' facts may be adoet 
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the present. kridwlcdKO in regard to tlie lesser cireiilii- 
lion. 'J'liere will be a brief presentation of the 
clinieal diseases of tlie lesser eirenlation. 

Course No. 13: Tuesday, 8 :30 10 A.M. 

Radium Physics 

K. E. CORRIGAN. Ph.D. 

Detroit, Mich. 

This tliscussion will c<»ver naUind radioactive 
disintegration, the particles emitted by radioactive 
materials, half life, average life, units, and the 
uranium disintegration series. 

Course No. 14: Tuesday, 8;30“10 A.M. 

Roentgen Therapy lor Inloclious Processes 

WALTER C. POPP, M.D. 

Section on Therapeutic Radiology, Mayo Clinic 
Rochester, Minn. 

.•\ short introduction will be given covering the 
theories upon which the roentgen therapy of infec- 
tions is based, as well as the cxj)erimcntal work of 
various investigators, and the action of the rays on 
infectious processes will be e.xplaincd. Kmphasis 
will be placed on the selection of technic for both 
acute and chronic processes. The handling of 
acute infections with small dosages will be con- 
sidered in some detail. .Statistics will be presented, 
indicating the experience in the treatment of acute 
sinusitis at the Mayo Clinic. Methods of treatment 
of a variety of common infections will be presented 
as individual entities. 

Courses Nos. 15 and 20: Tuesday and 
Wednesday, 8 :30-10 A.M. 

Four Rare Diseases: Clinical, Pathological, 
and Roentgenological Aspects 

1. Acute Disseminated Lupus 

2. Periarteritis Nodosa 

3. Erythema Nodosum 
4. Sarcoidosis 

MERRILL C. SOSMAN, M.D., HOWARD ARMSTRONG, 
M.D. (by invitation), and ORVILLE BAILEY, M.D. (by 
invitation) 

Peter Bent Brigham Hospital and the Harvard Medical 
School 

Boston, Mass. 

(Course requires two days for completion. Not a 
repeater.) 

These four diseases appear freciuently enough in 
the roentgenologist’s office to warrant detailed 
descriptions of their clinical course, laboratory 
diagnosis and the patliological findings and, above 
all, the roentgenographic aspects. One of them 
(acute disseminated lupus) has responded well to x- 
ray therap5^ Complete summaries of each disease 
from the above-mentioned aspects will be presented 
along with illustrative cases and methods of treat- 
ment. 


Course No. 16: Wednesday, 8:30-10 A.M. 

Certain Aspects of Motility Disturbances in the 
Small Intestine 

ROSS GOLDEN, M.D. 

ProloBBor of Radiology, Collogo of Phyoicians and 
Surgeone, Columbia UnivcrBiiy 
Now York, N. Y. 

T'lie session on the inutility disturbances in the 
small intestine will include a discussion of the 
normal anatomy and tlic basic phy.siology involved 
in the three groups of inlcslinal movcmeiiLs. .^fter 
a brief consideration of the normal, the disturbed 
motor fimclion associated with nutritional disorders, 
liver disca.sc, hypo])roleincmia, ileus, and allergy 
will be discussed. An attcmjit to explain these 
disturbed motor [ilicnomcna in tlie terms of basic 
physiology will be made. 

Course No. 17: Wednesday, 8 :30-10 A.M, 

Diseases of the Mediastinum and Associated 
Conditions 

LESTER W, PAUL, M.D. 

Dopartmonl of Radiology, University of Wisconsin 
Madison, Wis. 

In this discussion will be included those lesions 
which produce mass shadows of abnormal character 
within and adjacent to the mcdiastimiin. The 
anatomy of the mediastinum and of the tracheo- 
bronchial lymph node system will be reviewed, fol- 
lowed by a discussion of the roentgen anatomy of 
these parts. The roeiUgcn aspects of the diseases 
aficefing the mediastinal and tracheobronchial lymph 
nodes will be ])rcsciitcd in some detail, including 
acute and clironic non-specific infections, fungous 
infections, ])rimary tuberculosis, and hyperplastic 
tuberculous adenitis in adults. In this latter con- 
nection the lymph node changes seen in eiytlicma 
nodosum will be discussed. .Also, reference will be 
made to sarcoid disease and an attempt will be made 
to correlate thc.se conditions as far as present knowl- 
edge permits. The various primary and secondary' 
tumors involving the lymph nodes will be covered, 
particularly Hodgkin’s disease, lymphosarcoma, and 
mctastascs from primaiy' tumors elsewhere. 

Illustrative cases will be used in which serial 
roentgenograms show the appearance of the chest 
before the development of the disease, its course, 
and in some instances a return to nonnal. Empha- 
sis will be placed on the recognition of early changes 
as shown by serial roentgenograms. Other dis- 
eases that may produce abnormal shadows in the 
mediastinum m'll be discussed, including lesions of 
the spine, pulmonary' artery, aorta, esophagits, 
acute and chronic mediastinitis, intratlioracic thy- 
roid, enlargement of tire thymus, and certain fonns 
of carcinoma of the bronchial tree. Cardiac lesions 
will not be included except as the}' must be differ- 
entiated from extracardiac abrrormalities. 
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Course No. 18: Wednesday, 8:30-10 A.M. 

Electronics in Radiology 

OTTO GLASSER, Ph.D. 

Cleveland Clinic 
Cleveland, Oh.io 

This is a new course, being given for the first time. 
Dr. Glasser will correct the impression being foisted 
on the American public, of the “newness” of Elec- 
tronics, which actually is about fifty years old. 
This promises to be a highly interesting session. 

Course No. 19: Wednesday, 8:30-10 A.M. 

Biologic Reactions of Tissue to Radiation 

Major MILTON FRIEDMAN, M.C. 

Army Medical Center 
Washington, D. C. 

The development of radiation therap3’^ technics has 
been predominantly based on the disappearance of 
the tumor and the cure rate. These indexes are too 
remote from the immediate event to permit observa- 
tion and evaluation of a specific technic. Hence the 
great number of "schools” of treatment. 

The application of certain clinical and experi- 
mental obser\''ations of the immediate response of 
the tumor are helpful in reducing empiricism in 
radiation therapy. The mechanisms of the histo- 
logic effect of radiation on tumors, the recovery 
processes, and the lethal tumor dose are three fea- 
tures discussed and correlated. 

Histologic examination of biopsy specimens of a 
tumor under irradiation yields information of 
fundamental importance concerning the efficiency of 
treatment technic for a particular case. Radiation 
destroys tumor cells in several ways. Radiosensi- 
tive tumors are affected differently from radio- 
resistant tumors. Obsen''ation of the rate and 
method of recession of different tumors suggests 
specific rates of application of radiation for each 
type of tumor. 

Consideration of the recover>' process becomes 
progressive^ more important with increased under- 
standing of its behavior. 

It is necessary' to construct the plan of treatment 
on the basis of the daily and total tumor dose in 
order to apply intelligently the above principles. 
This procedure permits intelligent handling of a 
lesion, reveals the ineffidencj' of many commonly 
employed radiation technics, and places the treat- 
ment on a substantial basis. 

Course No. 21: Thursday, 8:30-10 A.M. 

Lesions of the Colon Frequently and Easily 
Overlooked 

HARRY M. WEBER, M.D. 

Mayo Clinic 
Rochester, Minn. 

.\dvanced pathologic processes occurring in the 
large intestine usually produce relatively marked 
morphologic changes in the part of the intestine 


affected, and so are discovered without great diffi- 
culty roentgenologically. Certain clinically im- 
portant lesions, however, never become large, or 
produce alarming symptoms even when small, or are 
encountered so early in their development that vert- 
obvious morphologic changes have not as yet taken 
place, and thus are easily overlooked at roentgeno- 
logic examination. This discussion will fce limited 
to the roentgenologic diagnosis of small neoplastic 
lesions of the large intestine and to those roentgeno- 
logically recognizable changes which signify the 
earliest manifestations of certain important non- 
neoplastic lesions of this division of the alimentaiy 
tract. 

The conduct of the roentgenologic examination of 
the large intestine will be reviewed briefly, and 
advantages and limitations of the various diag- 
nostic procedures currently used in this field will 
be discussed in considerable detail. 

Course No. 22: Thursday, 8 : 30-10 A.M. 

Pulmonary Tuberculosis 
C. C. BIRKELO, M.D. 

Radiologist, Herman Kiefer Hospital and Maybuty 
Sanatorium 
Detroit, Mich. 

This presentation will consist of a lantern slide 
demonstration of both common and unusual forms 
of pulmonary tuberculosis. The primary tubercu- 
lous infection as it occurs in the child and young 
adult will be demonstrated. Reinfection tubercu- 
losis of both the productive and exudative tvpes 
will be shorvn, and the commonly accepted methods 
of treatment will be briefly discussed. 

Differeritial diagnosis will include x-ray demon- 
stration of cases which resemble tuberculosis but 
have been found to be bronchopneumonia, primal) 
and metastatic tumors of the lungs, bronchiectasis 
and cj'stic disease, lung abscess, mitral heart disease, 
and silicosis. All material presented will consist o 
proved cases. 

Course No. 23: Thursday, 8 :30-10 A.M. 

Roentgen Differentiation of Abdominal 

SAMUEL BROWN, M.D. 

Cincinnati, Ohio 

This course will cover the roentgen diagnosis oj 
extra-gastro-intestinal tumors by an indirect me i 
of approach which consists in the study o 
stomach and bowels in their relation to the neig > '> 
ing organs. It has been found that, in the presc 
of a tumor arising from any of the adjacent 
characteristic changes take place in the 
position, and contour of the hollow viscera 
to the position of the body as a whole. II 
facts at our disposal, it has been possible to 
the presence, location, and origin of man) a ’ 
in the abdomen. 
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Course No. 24: Thursday, 8:30-10 A.M. 

Radiotherapy of Hodgkin's Disease and 
Lymphosarcoma 

MAURICE LENZ, M.D. 

Now York, N. Y. 

Tliouph priiiiar},' iv>:rc'ssi()ii of most cliiiioiilly 
appreciable masses of Hodfikin's disease anti iym- 
piiosareoma is nsiially obtsiined by x-ray thenipy, 
survival beyond Ibrec years is observed in only a 
small proportion of cases. In an elTort to analyze 
the causes of these poor residts, the relationshiir 
between the clinical chanicteristics and the technic 
of x-ray therapy was studied in tdl patients with 
llodskin's disease and lymphosarconm treated by 
x-ray at the Pre.sbyterian Hospital, New York, be- 
tween lOlo and III 11. The residl of this investiga- 
tion will be discussed informally. 


Courses Nos. 25 and 30: Thursday and 
Friday, 8:30-10 A.M. 

Roentgenology of the Urinary Tract 

EUGENE P. PENDERGRASS, M.D.. GEORGE W. 
CHAMBERLIN, M.D., B.S., Sc.D., and P. BOLAND 
HUGHES, M.D. (by invitation) 

University of Pennsylvania 
Philadelphia, Penna. 

(Cour.se requires two days: the first three items 
being considered on the first day and the second 
three on the second day.) 

1. Roentgen methods and materials. 

(fl) Evaluation of types of examination. 

(h) Uses and limitation of roentgen proce- 
dures. 

(f) Dangers of urogra])hy. 

2. The normal urinarj' tract. 

(а) Physiology. 

(б) Anatomy. 

(c) Roentgen interpretation. 

3. Anomalies and variants. 

(a) Embrjmlog)- of some of the common 
anomalies. 

(l>) Role of anomalies in development of dis- 
ease. 

(c) Late results of anomalies 

4. Roentgen interpretation of genito-urinan’ tract 
disease. 

(a) Stones. 

(b) Infections. 

(c) Tumors. 

(d) Cysts. 

(e) Miscellaneous. 

5. Value of urography in disease primarily outside 
of the urinary tract. 

(a) Aneurysms. 

(b) Retroperitoneal tumors and infections. 

6. Cytoscopy and urethrography. 


Course No. 26: Friday, 8:30-10 A.M. 

Roentgen Manifestations of Acute Abdominal 
Disorders 

LEO G. RIGLER, M.D. 

ProfoBsor of Radiology, Univornify of Minnesota 
Minneapolis, Minn. 

1. Roentgen leclmic in acute abdominal disorders. 
Special technical prf)cedurcs arc nece.ssary in the 

handling of ])atients. Variations from the usual 
technic in the examination of the abdomen, the 
difficulties, and special procedures nece.ssary will be 
dctailcfl. 

2. Indications for roentgen examination in the 
acute abdominal disorders. 

The varitms acute ])rocesscs in the alKhancn in 
which roentgen examination is of great assist.ance 
in establishing either the diagnosis or aiding in 
determining the extent and nature of the process 
will be presented. 

3. .-Inalysis of the scout film of the abdomen. 

(ij) The normal appearance of the roentgeno- 
gram of the abdomen witliout contrast 
medium. 

The soft-tissue sh.’idows, the appearance of the 
gastro-inlestinal tract with and without preparation 
and under varying conditions will be demonstrated. 
(b) Tlie aljiiormal roentgenogram without 
contrast medium. 

A discu.ssion of the physiologic and ])athologic 
factors in the production of changes in the abdomen 
will be imdert.'iken. 

An analysis of the various findings which can be 
obtained with different types of acute abdominal 
di.sorders and their differential diagnosis will be 
presented. 

Demonstrations will be given of the x-ray findings 
in: 

(1) Peritonitis. 

(2) Intra-abdominal abscess. 

(:}) Small intestinal obstruction. 

(4) Large intestinal obstruction. 

4. Value of x-ray examination in the acute ab- 
dominal disorders. 

An estimation of the reliability of the various 
x-raj' signs and their contribution toward the prac- 
tical handling of the patient will be presented. 

Course No. 27: Friday, 8:30-10 A.M. 

X-ray Findings in Low Back Pain 

HOLLIS E. POTTER, M.D. 

Chicago, HI, 

A review of both the more common and the rarer 
x-ray fiiidings in low back pain which must be con- 
sidered in the clinical diagnosis, the prognosis, and 
the treatment. Differentiation between vertebral 
injur}' and vertebral disease, congenital or acquired. 
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Course No. 28: Friday, 8:30-10 A.M. 

Gynecography; Pneumoperitoneum and 
Hysterosalpingography 

ROBERT A. ARENS, M.D. and IRVING F. STEIN, M.D. 
(by invitation) 

Michael Reese Hospital 
Chicago, 111. 

This presentation will consist of a round-table 
discussion including the history, armamentarium 
required, and technic of complete gynecography, 
including transuterine and transabdominal methods, 
pneumoperitoneum and hysterosalpingography alone 
and combined. The radiological procedure, includ- 
ing the exposure, distance, posture, etc., will also be 
shown. Consideration will be given to the diag- 
nostic value of the method, its therapeutic applica- 
tion in tuberculous peritonitis and salpingitis, and 


also the value of transuterine insufflation in sterility. 
The teaching value of the method for students will 
be stressed. Lantern demonstration. 

Course No. 29: Friday, 8:30-10 A.M, 

Carcinoma of the Uterus 

HERBERT E. SCHMITZ, M.D., and JOHN F. SHEEHAN 
M.D. (by invitation) 

Loyola University School of Medicine 
Chicago, Dl. 

This course will consider the early diagnosis, 
planning of treatment, dosage, and the more com- 
mon complications of carcinoma of the uterus and of 
the uterine cervix. Pathologic changes induced by 
radiation in carcinoma of the uterus and in the 
uterus itself will be presented. 



ANNOUNCEMENTS AND BOOK REVIEWS 


101 NT Ml'KTINO 

AMKRICAN UOUNTGIiN RAY SOCIl-TV 
and 

RADIOLOGICAL SOCIMTV OR 
NORTH AMKRICA 

Attention is again called to the joint meeting of 
the Amcriciui Roentgen Ray Society and the 
Radiologicid Society of North America, to he held 
in the Palmer House, Chicago, Sept. 21 to2h, HIM. 

The usnal Annual Refresher Series will he i>rc- 
.‘^ented. Details of the courses u])(>car el.Kcnhcre in 
this issue. 


INTKRNATIONAL COLLEGE OF SURGEONS 

The Ninth .Annual Asscmhly of the International 
College of Surgeons will he held Oct. 3-5, 1944, at 
the Ik'ujamin Franklin Hotel, Philadelphia. The 
program will be devoted to War, Rehabilitation, 
and Civilian Surgery. Dr. Rudolph Jaeger of 
Jefferson .Mcdiral College is General Chainnan of 
the Committee on .Arrangements, 


Books Received 


FLORIDA RADIOLOGICAL SOCIETY 

The newh' elected oflicersof the Florida Radiolog- 
ical Sodety, seiA'ing /or the coining year, are as 
follows; President, Walter A. Weed, AI.D., of 
Orlando; A'icc-Prcsidcnt, John .A. Pines, M.D., 
Orlando; Sccretaia'-Treasnrer, Charles M. Gray, 
M.D., Tampa. 

MINNESOTA RADIOLOGICAL SOCIETY 

.At the annu.al meeting of the Minnesota Radio- 
logical Sodety, held at Rochester at the time of the 
meeting of the State Medical Sodety, the following 
officers were elected for the ensuing year. Pre.sidcnt, 
K. Wilhelm Stenstrom, Ph.D., Vice-President, 
Russel Wright Morse, M.D., Secretary -Treasurer, 
A. T. Stenstrom, AI.D., all of Minneapolis. 

Dr. Ralph Bromcr was invited to deliver the an- 
nual Carman Lecture. He was also guest of honor 
and speaker at the annual dinner at the Rochester 
Country Club. 


NORTH CAROLINA RADIOLOGICAL 
SOCIETY 

At the recent annual meeting of the North Caro- 
lina Radiological Sodety, the following officers were 
elected: President, Walter W. Vaughan, M.D., 
Durham; A^ice-President, Allen Tuggle, M.D., 
Charlotte; Secretarj' -Treasurer, Major I. Fleming, 
M.D., Rocky Mount. 


RADIOLOGICAL SOCIETY OF NEW JERSEY 

At the annual meeting of the Radiological Sodety 
of New Jersey, held in Atlantic City on April 2G, 
1944, the following officers were elected; President, 
J. H. Wyatt, M.D., Newark; Vice-President, H. J. 
Perlberg, M.D., Jersej’^ City; Secretarj^ H. R. 
Brmdle, M.D., Asbury Park; Treasurer, AV. H. 
Seward, M.D., Orange; Counsellor, AAL O. AA'^uester 
M.D., Hillside. 


Rooks received are acknowledged under this head- 
ing and such notice may be regarded as recognition 
of the conrtc.sy of the sender. Reviews will be pub- 
lished in the interest of our readers and as space 
pennits. 

TrnKKCULosis or tiik E.\k, Nose, axd Throat: 
iNcnuniNO THE Larynx, the Tr^vchea, and tjie 
Rronchi. By Mervin C. Myerson, M.D., 
New York City. A volume of 291 pages, with 89 
illustrations. Published by Charles C Thomas, 
220 E. Monroe St., Springfield, 111. Price, .?5.50. 

Radi.ation and Climatic Ther-apy of Chronic 
Pulmonary Diseases, with Speclu, Refer- 
ence TO N.\tur.\l and .Artificial Heliother- 
apy, X-Ray Therapy, and Climatic Ther.\py 
OF Chronic Pulmonary Diseases and All 
FOR.MS OF TunERCULOSis. Edited by Edgar 
Mayer, AI.D., F..-\.C.P., F..\.C.C.P., -Assistant 
Professor of Clinical iAIedidne, Conicll University 
Medical College, New York City; .Attending 
Physidan New York and Memorial Hospitals; 
Spedal Pulmonaiy' Consultant, New York State 
Department of Labor; Formerly Member Faculty 
Trudeau School for Tuberculosis; Director (ex 
urbe) Northwoods and AA^ill Rogers Tuberculosis 
Sanatoria, Saranac Lake, New A'ork; Consultant 
on Tuberculosis to the Goverament of Cuba; 
Board Member of the Finlay Institute of the 
Americas. AA’ith the Collaboration of the Fol- 
lowing Contributors: Louis Bcardslee Baldwin, 
Irvin I. Balensweig, .Alfred Lee Brisknian, AA^il- 
Ham Chang, Anthony C. Cipollaro, AA’ilHam AV. 
Coblentz, Lloyd F. Graver, Martin Dworkin, 
Earl C. Elkins, John N. Hayes, Ira I. Kaplan, 
H, Haig Kasabach, Eugene Kisch, Frank H. 
Krusen, Hemy Laurens, Maurice Lenz, Horace 
LoOrasso, Harriet C. IMcIntosh, Clarence A. 
Mills, Leroy S. Peters, Homer L. Sampson, Stan- 
ley L. AA^ang. A volume of 393 pages, with 46 
illustrations. Published by The AAMUams and 
AA^lkins Company, Baltimore, 1944. Price .$5.00. 
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IN MEMORIAM 


KARL KORXHLUM, M.D. 

KSiKJ-l'il-l 

At dawn on May 10, 1011, death canu' to Karl 
Konibhnn at the ai;c of ol. Stricken niirnptly, 
without premonition, at the hciftlit of his hrilliajit 
career, he died, within four days, jnst five years 
after liis former chief, Henry K. Pancoast. This 
shockiiift tragedy leaves a i)lace in radiology that 
will be difiicnlt to lill. 

Doctor Konibhnn was born in Ivvansville, In- 
diana. He was graduated from the University of 
Indiana in 1010, and from the University of Penn- 
sylvania Medical Schtiol, with honors, in 1010, He 
ser\-ed as a member of the Interne Staff of the Hos- 
pital of the University of Pennsylvania until 1021. 
He then went into obstetrics and was Resident in 
Obstetrics for one year. Pollowiiig this he was 
Instructor of Surgery in the School of Medicine of 
the University of Pennsylvania from 1022 to H)29, 
and was Chief of the Outpatient Dejiartinent of 
Surgery during the years 10211 and 1021. 

Doctor Konibhnn then went into jirivate prac- 
tice, but he soon Icanicd he was lia])picr when as- 
sociated with a teaching institution. He returned 
to the University of Penn.sylvania, where he came 
under the tutelage of Doctor Paiicoast, with whom 
he was associated until lOTl. Doctor Konibhnn 's 
early training was invaluable to him, and to those 
with whom he worked, and it served him well in the 
specialty in which he finally decided to cqui]) him- 
self. 

Ill 10.34 Doctor Kornbhim became Assistant Pro- 
fessor of Radiology in the Graduate School of Medi- 
cine of the University of Pennsylvania and Director 
of the Department of Radiology at the Graduate 
Hospital. He resigned from the Graduate School 
to accept the post of Professor of Radiology at Jef- 
ferson Medical College, which had been vacated 
by the death of Dr. Willis F. Manges. This chair 
he held from 193S to 1942. He rctunicd to the 
University of Pennsylvania in 1943 as Clinical Pro- 
fe.ssor of Radiology and Associate in the Depart- 
ment of Radiology in the Hospital of the Univer- 
sity of Pennsjdvania, where he remained until his 
death. 

In 192.5 Dr. Komblum married Miss Mabelle 
Edwards, who was a most sympathetic and devoted 
wife and in many waj's assisted him in his work. 
They have two children, Joan, aged IG, and Ann, 14 
years. 

Doctor Komblum was loved, respected, and ad- 
mired by his associates, colleagues, and friends. 
He was a careful clinical investigator and published 
many articles on radiologic problems. At the time 
of his death he was busily engaged in preparing a 
monograph on the roentgen diagnosis of diseases of 


the head and sinuses, which was to have been pub- 
lished as one of the new scries of handbooks on 
diagnosis by the Year Book Publishers. He was 
President of the Philadelphia Roentgen Ra}' 
Society in ]933-H)34 and was a member of many 
other scientific societies, including the Radiological 
Society of North America. 

It can be said of Karl Konibhnn that he fully jus- 
tified the confidence which teachers, colleagues, and 
friends entrusted to him. Those of us wlio have 
worked with him have lost a real friend, one who 
was a constant .source of strength and inspiration. 

EUGKNI- P. Pli.VDERGRASS, M.D. 

ROBERT WILLIAMS COOPER, M.D. 
l.SOS-1044 

Dr. Robert W. Cooper died in Galveston, Tcx'as, 
on March 13, 1!)4 !, after .an illness of three months. 
Dr. Cooper was boni in Durant, Miss., in 1S9S. He 
was graduated in medicine from the University of 
Pennsylvania in 1023, following which he entered 
n])on general practice in Alton, Iowa. He then 
specialized in radiology, spending two and one half 
years in the Radiological Department of Louisiana 
State University, followed by a year in New York 
at the Memorial and Presbyterian Hospitals. He 
established himself in Shreveport in June 1940 and 
there practised radiology until his death. He was 
Radiologist for the Schumpert Sanitarium, the 
Shreveport Clinic, and the Charity Hospital. 

Doctor Cooper was a diplomate of the American 
Board of Radiology and was a member of the 
American College of Radiology, the Radiological 
Society of North America, and the American Medical 
Association. He was President of the Shreveport 
Radiological Club. 

On Nov. 27, 1920, Doctor Cooper married Mabel 
Mattc-son, of An Claire, Wis. To this union three 
children were born, Robert Lee, now IG; George, 13; 
and Lynne, 7. 

Clifford P. Rutledge, M.D. 

WILLIAM McDOWELL DOUGHTY, M.D. 
18S1-1944 

The Lord saw fit to loan this world William 
McDowell Doughty from Nov. 4, 1881, to April IS, 
1944. During this comparatively short period he 
was the recipient of many honors, accomplished 
much, and in payment gave more of himself than 
he received. He had the faculty of making friends, 
and to him the making of a friend was a thing 
accomplished. He was primarily a doctor, second- 
arily a specialist in radiology. He was considerate 
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of liis associatcf:, aiul was al all limes able to con- 
sider agreeably and wcii;li an opposing point of view. 

Tlic chanicter of Doctor DoiiRlily is best exein- 
jdified by two (luolations wliicli be jottcrl down: 
'The way to climb biijli is to remain on the level'' 
and "Hlessed is the man wbo, bavins notbing to say, 
abstains from giving evidenre of ibat fact in words." 

Doctor Dongbty Wiis born in Covington, Ky., and 
was graduated from tbe Miami Mcdictd College, 
now tbe Mctlical College of tbe I’niversity of Cin- 
cinnati, in lOttrt. lie served an eigbteen montbs’ 
intcnisbip in tbe Cincinnati General Hospital and 
did postgradtiatc work for one year in Vienna and 
London. 

.Among tbe honors wbicb Doctor Dongbty re- 
ceived were tbe following : President of tbe American 
Roentgen Itay Society; I'cllnw of tbe .American 


College of .Surgeons; Fellow of tbe .American College 
of Radiology; President of tbe stall of Tbe Christ 
Hospital and Director of Radiology in The Christ 
Hospital, Cincinnati; President of tbe Cincinnati 
Academy of Medicine; Member of tbe Board of 
Directors of the University of Cincinnati and .Asso- 
ciate Professor of Radiology in that institution; 
Director of Radiology in the Children’s Hospital, 
Cincinnati. He was a member of tbe .American 
Medical .Association, a member of tbe Radiological 
Society of North .Americji, a dijdomatc of tbe 
American Board of Radiology, and a member of 
tbe Silicosis Board of Referees of tbe Industrial 
Commission of Ohio. 

No better epitaph may be written of him than 
this: "God made In'm — and smiled!" 

E. R. Badkr, M.D. 





RADIOLOGICAL SOCIETIES OF NORTH AMERICA 


Editor’s Note. — ^Will secretaries of societies please co- 
operate by sending information to Howard P. Doub, 
M.D., Editor, Henry Ford Hospital, Detroit 2, Mich. 


UNITED STATES 


Radiological Society of North America. — Secretary, D. S. 
Childs, M.D., 607 Medical Arts Building, Syracuse 2, 
N. Y. 

American Roentgen Ray Society. — Secretary, Harold 
Dabney Kerr, M.D., Iowa City, Iowa. 

American College of Radiology. — Secretary, Mac F. 

Cahal, 540 N. Michigan Ave., Chicago 11, 111. 
Section on Radiology, American Medical Association . — 
Secretary, J. T. Murphy, M.D., 421 Michigan St., 
Toledo 2, Ohio. 


ARKANSAS 

Arkansas Radiological Society. — Secretary, J. S, Wilson 
M.D., Monticello. Meets every three months and 
annually at meeting of State Medical Society. 

CALIFORNIA 

California Medical Association, Section on Radiology . — 
Secretary, Earl R, Miller, M.D., University of California 
Hospital, San Francisco, Calif. 

Los Angeles County Medical Association, Radiological 
Section. — Secretary, Roy W. Johnson, M.D., 1407 South 
Hope St., Los Angeles. Meets second Wednesday of 
each month at County Society Building. 

Pacific Roentgen Society. — Secretary, L. Henry Garland, 
M.D., 450 Sutter St., San Francisco. Meets annually 
during meeting of California Medical Association. 

San Diego Roentgen Society. — Secretary, Henry L. Jaffe, 
M.D., Naval Hospital, Balboa Park, Calif. Meets 
first Wednesday of each month. 

San Francisco Radiological Society. — Secretary, Martha 
Mottram, M.D., Suite 1789, 450 Sutter St., San Fran- 
cisco. Meets monthly on third Thursday at 7 :45 P.M., 
in Toland Hail, University of California Hospital, from 
January to June; at Lane Hall, Stanford University 
Hospital, July to December. 

COLORADO 

Denver Radiological Club. — Secretary, A. Page Jackson, 
Jr., M.D., 304 Republic Bldg., Denver 2. Meetings 
third Friday of each month at the Denver Athletic 
Club. 


CONNECTICUT 

Connecticut State Medical Society, Section on Radiology- 
— Secretary, Max Climan, M.D., 242 Trumbull St., 
Hartford 3. Meetings bimonthly, second Thursday- 

FLORIDA 

Florida Radiological Society. — Secretary-Treasurer, 

Charles M. Gray, 306 Citizens Bldg., Tampa 2. 

GEORGIA 

Georgia Radiological Society. — Secretary-Treasurer, 
James J. Clark. M.D., 478 Peachtree St., N. E., 
Atlanta 3. Meetings twee annually, in November and 
at the annual meeting of State Medical Association. 

ILLINOIS 

Chicago Roentgen Society. — Secretary, Warren W. 
Furcy, M.D., 7144 Jeffery Ave., Chicago 49. Meets 
at the Palmer House, second Thursday of October, 
November, January, February, March, and April. 


Illinois Radiological Society. — Secretary-Treasurer, Wil- 
liam DeHollander, M.D., St. Johns’ Hospital, Spring, 
field. Meetings quarterly by announcement. 

Illinois State Medical Society, Section on Radiology.— 
Secretary, Fay H. Squire, M.D., 1753 W. Congress St., 
Chicago 12. 

INDIANA 

The Indiana Roentgen Society. — Secretary-Treasurer, 
Harold C. Ochsner, M.D., Methodist Hospital, Indian- 
apolis 7. Annual meeting in May. 


IOWA 

The Iowa X-ray Club. — Holds luncheon and business 
meeting during annual session of Iowa State Medical 
Society. 


KENTUCKY 

Kentucky Radiological Society. — Secretary-Treasurer, 
Sydney E. Johnson, M.D., Louisville City Hospitel, 
Louisville. Meeting annually in Louisville, third 
Saturday afternoon in April. 

LOUISIANA 

Louisiana Radiological Society. — Secretary-Treasurer, 
Johnson R. Anderson, M.D., North Louisiana Sani- 
tarium, Shreveport. Meets annually at same time as 
State Medical Society. 

Shreveport Radiological Chib. — Secretary-Treasurer, R. 
W. Cooper, 940 Margaret Place. Meetings monmlj' 
on the second Wednesday, at the offices of the various 
members. 

MARYLAND 

Baltimore City Medical Society, Radiological Section. 
Secretary, Walter L. Kilby, M.D., 101 W. Read St., 
Baltimore 1. Meets third Tuesday of each month. 


MICHIGAN 

Detroit X-ray and Radium Society. — Secretary-Treasurer, 
E. R. Witwer, M.D.. Harper Hospital, Detroit 1. Meet- 
ings first Thursday of each month from October to Majt 
inclusive, at Wayne County Medical Society ciuo 
rooms, 4421 Woodward Ave., Detroit. 

Michigan Association of Roentgenologists. Secraary- 
Treasurer, E. M. Shebesta. M.D., 1429 David Whit- 
ney Bldg., Detroit. Meetings quarterly by announce- 
ment, 

MINNESOTA 


Minnesota Radiological Society. — Secretory, 
Stenstrom, M.D., Minneapolis General Hospital, 
neapolis 26. Meetings quarterly. 


MISSOURI 

ladiological Society of Greater Kansas City.^ 

Lrthur B. Smith, M.D., 306 E. 12th St., Kansas Lity, 
4o. Meetings last Thursday of each month. 
he St. Louis Society of Radiologists.— -Secretary, • 
Ipinzig, M.D., 2646 Potomac St. °"AnMSt, 

Vednesday of each month except June, Jhlyi 
nd Seotember. at a place designated by the pr 


NEBRASKA 

Nebraska Radiological Society. — Secretary, F. 
nds, M.D., 1216 Medical Arts Bldg., „ithcr 

igs third Wednesday of each month at 6 p.» ■ 

>maha or Lincoln. 
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rmont, Massachusetts, ana —-^ 5 , 

srelary, Hugh F. Hare, M.D., Lahey Chnic, gQjton 
iss. Meets monthly on third Friday 
cdical Library. 
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NF.W lEnSEY 

Wrtj/jii/fiKiVrt/ Sflcifly of Xnv Jersry.—.Serrftory, II. J. 
I’crlbcTR, M.D., Trust Co. of N’cw Jorsi’y Jersey 

City. Meetings at Allftnlic City at liiuc of State 
Medical Society and midwinter in Newark as called by 
president. 

HEW YOnK 

.•lisofidlrJ Radiolo/^ifla of .Vr.e York, Inc.r~Sf(rc!ary, 
Willi.atn J. Francis, M.II., 210 Fiftb Avc., New York 
City. Regidar jiieetinprs tlic first Monday cveninK of 
the'niontb in March. May, October, and IJccenibcr. 
Brooklyt! Kofnlj^fi: Roy Soiirly. — Srrrclary-Treasurrr, 
Leo HarrinRton. M.n., SS<J Ocean Avc., Brooklyn 2_G. 
Meets fovtrtii Tuesday of every month, October to April. 
Buffalo Radiohnirol Soctfly. — Sfcrelory-T naaurer, 
Joseph S. Gianfranceschi. M.I)., GIO NiaRara St., 
IhifT.alo 1. McctiiiRs second Monday cveniiiR e.ach 
nioiilh. October to May, inclusive. 

Central A'rte Fprit Roentfyn Ray Society. — Secretary- 
Treasurer, Carlton F. Potter. M.I)., •12.a Waverly Avc., 
Syracuse HI. MectiuRs are held in January, May, and 
October, as called by F'xecutive Committee. 

Lonn Island Radinh;iirat Society. — Secretary, Marcus 
Wiener, M.D., 1-FlO -l.Sih St., Brooklyn IP. MeetitiRS 
fourth Thursday eveniiiR each month at KinRS County 
Medical Bldp. 

Xc.v York Roentgen Society. — Secretary, Ramsay Spill- 
man, M.D., llJi li. 01st St.. New York 21, N. Y. 
Rochester RoenlRen-rny Society. — .Secretary, Murrtiy P. 
George, M.I)., 200 Crittenden Blvd., Uoche.ster 7. 
Meetings at convenience of coniinittce. 

WORTH CAROEIMA 

Radiological Society of ,\orth Carolina. — .Secretary- 
Treasurer, Major I. I'lemiuR, M.D., •101 Falls Road, 
Rocky Mount. Meeting with State juccting in May, 
and meeting in October. 

WORTH DAKOTA 

North Dakota Radiological Society. — Secretary, L. A. 
Nash, M.D., St. John’s Hospital, Fargo. Meetings 
by amiounccnicnt. 

OHIO 

Ohio Radiological Society. — Secretary, J. Ii. McCarthy, 
M.D., 707 Race St., Cincinnati 2. Next meeting will 
be held at the time and place of the annual meeting of 
the Ohio State Medical Association. 

Cleveland Radiological Society. — Secretary-Treasurer, 
Don D. Brannan, M.D., 11311 Shaker Blvd., Cleveland 
4. Meetings at G:30 p.m. on fourth Mond.ay of each 
month from October to April, inclusive. 

Radiological Society of the Academy of Medicine (Cin- 
cinnati Roentgenologists). — Secrclary-Trensurer, Sam- 
uel Brown, M.D., 707 Race St., Cincinnati 2. Meet- 
ings held third Tuesday of each month. 

PENNSYLVANIA 

Pennsylvania Radiological Society. — Secretary-Treasurer, 
L. E. Wurster, M.D., 410 Pine St., Williamsport 8. The 
Society meets annually. 

The Philadelphia Roentgen Ray Society. — Secretary, 
Robert P. Barden, M.D., 3400 Spruce St., Philadelphia 4. 
Meetings held first Thursday of each month at 8:15 
P.M., from October to May, in Thomson Hall, College 
of Physicians, 21 S. 22nd St., Philadelphia. 

The Pittsburgh Roentgen Society. — Secretary-Treasurer, 
Reuben G. Alley, M.D., 4800 Friendship Avc., Pitts- 
burgh 24, Pa. Meetings are held on the second Wednes- 
of oach month at 4:30 p.m., from October to June, 
at the Pittsburgh Academy of Medicine, 322 N. Craig 
ot. 


ROCKY MOUNTAIN STATES 

Rocky .Mountain Radiological Society (North Dakota, 
South Dakota, Ncbritska, Kansas, Texas, Wyoming, 
Montana, Colorado, Idalio, Utah, New Mexico). — 
.Secretary, A. M. Popina, M.D., 220 North First St.. 
Boise, Idaho. 

SOUTH CAROLINA 

South Carolina X-ray .Society. — .Secretary-Treasurer, 
Robert B. 'I'afl, M.D., 103 Rutledge Avc., Charleston Hi. 
MecliiiK in Charleston on first Tliursday in November, 
also at time and place of South Carolina State Medical 
Asstwiation. 

TENNESSEE 

Memphis Roentgen Club. — Chairmanship rotates 
monthly in nlph.-ihctical order. Meetings second Tues- 
day of each month at University Center. 

Tennessee Radiological Society. — Secretary-Treasurer, 
J. Marsh F'rere, M.D., 707 Walnut St., Chattanooga. 
MeetiuR annually with State Medical Society in April. 

TEXAS 

Texas Radiological Society. — Secretary-Treasurer, Her- 
man Klapprotli M.D., Sherman. 

VIRGRJIA 

Virginia Radiological Society. — Secretary, E. Eataue 
Flanagan, M.D., 21.') Medical Arts Bldg., Richmond 10. 

WASHINGTON 

Washington State Radiological Society. — Secretary-Treas- 
urer, Thomas Qirlile, M.D., 1115 'Terry Avc., Seattle. 
Meetings fourth Monday of each month, October 
through May, at College Club, Seattle. 

WISCONSIN 

.Milwaukee Roentgen Ray Society. — Secretary-Treasurer, 
C. A. H. Fortier, M.D., 231 W. Wisconsin Ave., Mil- 
waukee 3. Meets monthly on second Monday at the 
University Club. 

Radiological Section of the Wisconsin State Medical 
Society. — Secretary, Russell F. Wilson, M.D., Beloit 
Municipal Hospital, Beloit. Two-day annual meet- 
ing in May and one day in connection with annual 
meeting of State Medical Society, in September. 

University of Wisconsin Radiological Conference . — 
Secretary, E. A. Pohle, M.D., 1300 University Ave., 
Madison G, Wis. Meets every Thursday from 4 to 5 
P.M., Room 301, Service Memorial Institute. 


CANADA 

La Societc Canadienne-Fransaise d'Electrologie el de 
Radiologic Mfdicales. — General Secretary, Origene Du- 
fresne, M.D., Institut du Radium, Montreal. Meet- 
ings are held the third Saturday of each month, gen- 
erally at the Radium Institute, 4120 East Ontario 
Street, Montreal; sometimes, at homes of members. 


CUBA 

Sociedad dc Radiologia y Fisioterapia de Cuba. — Offices 
m Hospital Mercedes, Havana. Meetings are held 
monthly. 
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ROENTGEN DIAGNOSIS 


THE HEAD AND NECK 

An EncephalograpMc Ratio for Estimating the Size 
of the Cerebral Ventricles. Further Experience with 
Serial Observations. William A. Evans, Jr. Am, J. 
Dis. Child. 64: 820-830, November 1942. 

In a previous communication (Arch. Neurol. & 
Psychiat. 47 : 931, 1942. Abst. in Radiology 40: 
206, 1943) an encephalographic ratio was proposed for 
estimating the size of the cerebral ventricles and de- 
gree of atrophy of the brain. The ratio was obtained 
by dividing the transverse diameter of the anterior horns 
by the maximum internal diameter of the skull. Ratios 
between 0.25 and 0.30 were thought to represent bor- 
derline enlargement and those above 0.30 a pathologic 
ventricular dilatation. Further studies have been 
carried out to test the influence of some technical fac- 
tors and common clinical procedures on the measure- 
ments used in the ratio, and serial examinations have 
been undertaken to determine the effect of varying 
quantities of air in the ventricles and other factors on 
the constancy of the ratio in the same subject. 

Ideally, the roentgen exposure should be made in the 
anteroposterior projection in the sagittal plane, with 
the ray vertical and with the head held with the occiput 
down, so that a vertical line will pass through the outer 
canthus of the eye and the external auditory meatus. 
Moderate degrees of obliquity of the skull, however, 
in the sagittal and coronal planes were found to produce 
no significant or constant change in the measurements. 

Many subjects show no change in measurements at 
three and at twenty-four hours after air injection, but 
in the majority there is a tendency for the ventricles to 
increase slightly in size in the presence of air. Ventric- 
ular dilatation is not reduced by spinal tap or in- 
fluenced by the intravenous injection of hypertonic 
solutions. The dilatation is much more pronounced in 
the presence of an active diffuse cerebral lesion, in 
which case a rapid and irreversible dilatation of the 
ventricles may occur. 

It is recommended that serial measurements be made 
for forty-eight or seventy-two hours in pneumoen- 
cephalography. If no change in measurements occurs, 
the presumption is that any diffuse cerebral lesion 
which may be present is "fixed.” If the ventricles en- 
large, this is presumptive evidence that the lesion is ac- 
tive and progressive. The rate of enlargement seems 
to be proportional to the degree of “softening” of the 
brain. 

Nine cases are reported. 

Hypertelorism. Alfred B. Berkove. Arch Oto- 
laryng. 38: 587-589, December 1943. 

A case of hypertelorism occurring in a soldier is re- 
ported. Roentgenograms, showing an enlargement of 
the lesser wings of the sphenoid bone and increased 
width between the optic foramina, are reproduced. 

Mucocele of the Frontal Sinus. Report of Five Cases 
in Two of Which at Operation the Mucocele Was 
Found to Be Empty. W. J. McNally, E. A. Stuart, 
and A. E. Childc. .4rch. Otolaryng. 38: 574-580, De- 
cember 1943. 

Five cases of mucocele of the frontal sinus are re- 
ported. This condition must be differentiated from 


cystic dilatation of the lacrimal sac, tumor, and ab- 
scess within the orbit, tumor of the frontal bone, epi- 
dermoid cyst, meningocele, meningioma, and hydatid 
cyst of the frontal sinus. Roentgenograms are of great 
assistance in the diagnosis. A mucocele tends to pro- 
duce dilatation of the whole or of some portion of the 
involved frontal sinus, and if it enlarges sufficiently, it 
may also involve the opposite frontal sinus. The re- 
sulting cavity, as a rule, is smooth-walled, with a 
slightly whitened margin, and is relatively radiotrans- 
parent. The bony septa ordinarily present in the 
frontal sinus are usually obliterated. Thinning and 
bulging of the bony walls may occur, and defects may 
be present, especially in the floor. 

Mucocele involving the frontal sinus calls for ade- 
quate and permanent drainage, which can be obtained 
only by an external operation. In trvo of the authors’ 
cases the mucocele was found to be empty at opera- 
tion. There is, however, no clinical method of deter- 
mining that such is the case preoperatively. 

Roentgenograms are reproduced. 

Ectodermal Dysplasia (Anhidrotic Type) with Com- 
plete Anodontia. A Serial Roentgenographic Cephalo- 
metric Appraisal. Allan G. Brodie and Bernard G. 
Sarnat. Am. J. Dis. Child. 64: 1046-1054, December 
1942. 

A case of ectodermal dysplasia of the anhidrotic typo 
is presented. The patient was first seen at the age of 1 
year and 9 months, with complete anodontia, sparse 
distribution of lanugo-like hair, absence of eyebroos 
and eyelashes, a pronounced wrinkling of the skin m the 
orbital area, a lack of normal prominence of the bndge 
of the nose, and eversion of the lower lip. Microscopic 
examination of the skin failed to show the presence o 
sweat glands, sebaceous glands, or hair follicles. 

In order to determine the development of the a 
and jaws, lateral skull roentgenograms were 
six-month intervals up to the age of 5 years an 
months and were compared with those of 20 
white boys during a corresponding period of gro'^ 
Analysis of the roentgenograms showed the patien 
be tvithin the lorver limits of normal and to L , 

at a normal rate. This was further substantiate^^^ 
anthropometric measurements and by roentgen 
ination of the carpal bones. The author cone 
that complete absence of teeth does not signi ca 
impair development of the face and jaws. 

THE CHEST 

Annular Shadows of Unusual Type Associated 
Acute Pulmonary Infection. L. R. " Di'ccni- 

Hufford. Am. J. Roentgenol. 50: / 19-730, 
ber 1943. , ob- 

In recent years a number of cases have ^ 
served in which annular shadows of unusua c 
appeared in chest roentgenograms of bad 

acute pulmonary infection. Clinically, the disc ^ 
its onset with evidences of infection, such 
throat, mastoiditis, or arthritis, with a rapid y 
ing systemic infection associated with chills 
fever and leukocytosis. Blood cultures were 
showing streptococci, or Staphylococcus . day? 

other type of pyogenic organism. Within a 
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nfU'r tliu onsfi of !u?u(e syiiipioiiis, niiiltiplo nodules, 
nsiially rounded, appeared sininllnneonsly tliroii;;])nnt 
both lunR fields. These varied in sire from 0.5 to 0.0 
cm, in diameter and at first nsnally appeared .solid. 
Central rarefnetion rapidly converted them into an- 
nular shadows of unnsnal variety, haviiif; walls 2.0 to 
5.0 cm. in thickjicss. In some the nirefaction was not 
uniform, but in others eomidete destruction of the center 
of the nodule resulted in fluid, which showed as a dis- 
tinct fluid level. I'or the most part, however, the cen- 
ters were filled with air, with little infiltrative reaction 
in the surronmiing IniiK tissues. In most instances the 
lesions remain for .several days or weeks and then 
Rradiially disapiiear. In one ea.se, the riiiR-Iike stnic- 
lures persisted for over a year; in another, sotne be- 
came adherent to the pleura, forniiiiK loealircd areas of 
empyema which had to be <irained by operative pro- 
cedure. Only one patient died. The postmortem 
study on this patient suKRested that thrombosis of the 
blood vessels played a part in the development of the.se 
annular structures, possibly thrombosis of bronchial ar- 
teries. 

The lesions do not rc.semble acute ityoRcnie abscesses 
in that their outer marRins are rounded and smooth, 
their walls are of uniform thickness, and they lack the 
surroundiiiR infiltration common to acute Iuiir absce.ss. 
They do not resemble infarcts of ordinary type either 
in shape or location and differ from ordinary cmphy.se- 
matous pleural blebs in that they apitarently oriRinate 
as solid nodular structures which break down and 
liquefy. Five ca,se reports with accompanyiiiR roent- 
genograms are included. L. W. PAt;!., M.D. 

Roentgenographic Aspects of MonnIdi's Cavity As- 
piration in Pulmonary Tuberculosis. W. R. Occhsli 
and Edward Kupka. Atn. J. Roentgenol. SO: 7.'i:i-7-}2, 
December 1943. 

Aspiration of a tuberculous cavity by suction through 
a catheter introduced Iransthoracically is one of the 
newer surgical procedures tised to bring about oblitera- 
tion of the cavity. It was originallj’' worked ottt by 
Monaldi. The roentgenographic a.spects of this pro- 
cedure are discussed on the basis of a series of cases 
observed at Olive View Sanatorium (California). Ac- 
curate localization of the cavity is essential for the 
operation. This may be done by Johnson’s method 
of localization (Am. J. Surg. 8; 1237, 1930), by roent- 
genoscopic examination, by body section roeiitgcnog- 
raphy, or by lateral films. At the time of puncture 
of the cavity the patient is examined roeritgcnoscopi- 
cally in the supine position and the cavity again local- 
ized in relation to the ribs of the anterior chest wall. 

Following the application of negative suction, the 
most dramatic change as seen in roentgenograms made 
a few days to a week after puncture is a very rapid de- 
crease in the size of the cavity. This occurred in about 
half of the 17 cases on which this report is based. This 
favorable response was seen chiefly in those patients 
whose cavity had ballooned shortly before puncture. 
Along with this decrease in size, cavities lost he ap- 
pearance of being under tension. After the initial de- 
crease, further diminution in most cases was much 
slower. In the majority of patients there was increase 
m density around the cavity, most noticeable above and 
lateral to it, with eventual gradual clearing or absorp- 
tion except for well defined evidence of thickening of 
the pleura which had not been present before aspira- 
tion. 


In order to determine cavity closure, body section 
roeiilgcnograjihy was found e.ssential. This procedure 
also was necessary for the determination of the presence 
tind size of the tract between the cavity and anterior 
chest wall ihrongh which the drainage catheter was 
inserted. 

The most prompt results were obtained when the 
cavities were of the balloon type and the poorest in tho.se 
cnsvfi with considerable ca.seous involvement in the walks 
of the cavity. L. IV. Raui., M.D. 

The Miniature Camera in Medicine. 1'. Rirkinshaw. 
New /fealand M. J. 42 : 253-255, December 1943. 

The author discusses the miniature camera and enu- 
merates some of its advantages and disadvantages. He 
concludes that the 4 X 5-inch film approximates the 
ideal more nearly than the 35-mm. film. In 1940, 
100,000 recruits in the Australian Army had their 
chests examined, at an average cost of between five and 
six pence, which covereil the cost of all films, miniature 
and 14 X 17 inch, as well as processing and .salaries. 
In this group 1. 04 per cent showed roentgen evidences 
of tuberculosis; in O.ofi per cent the disc.ase was con- 
sidered to be active. Hrn'KV K. Taylor, M.D. 

Contrast Examination in Primary Carcinoma of the 
Lung. S. Di Rienzo. Rev. argcntino-norteamcricana 
de cien. med. 1:430-45!), August 1943. 

The author classifies the bronehographic images of 
carcinoma of the lung as lacunar defects, narrowing of 
the bronchu.s, and total obstruction. A large number 
of illustrations, well reproduced, illustrate his paper and 
a lengthy l/ibliography is appended. 

Obstructive Emphysema and Atelectasis in the Same 
Lung Resulting from Bronchogenic Carcinoma. Abra- 
ham G. Cohen. J. Thoracic Surg. 12: 714— 71S, De- 
cember 1943. 

The literature contains scanty reference to carcinoma 
of the bronchus causing obstructive emphysema. At- 
electasis, however, resulting from a tumor is very com- 
mon. The author reports a case of carcinoma of the 
right lung in which, after the introduction of a pneu- 
mothorax, the upper and middle lobes collapsed and the 
lower lobe became emphysematous. This was verified 
at operation, when the entire lung was removed. Ex- 
amination of the specimen showed the tumor so situ- 
ated as to occlude the lumen of the bronchi to the 
upper and middle lobes but only partially close the 
bronchus to the lower lobe. 

Harold O. Peterson, M.D. 

Pulmonary and Intestinal Changes in Strongyloidia- 
sis. J. Edward Berk, Marston T. Woodruff, and 
Alc.xander W. Frediani. Gastroenterology I: 1100- 
1111, December 1943. 

Strongyloidiasis is primarily a disease of warm cli- 
mates; in temperate zones it is encountered only oc- 
casionally. The migration of workers from the south- 
ern United States to the industrial war centers of the 
north and east and the return of men w’ho have com- 
pleted military service in tropical climates will probably 
bring about a wide dispersal of the disease. In pa- 
tients infected with Slroiigyloides slercoralis pulmo- 
nary changes may occur which mimic tuberculosis and 
other diseases of the lungs. Confusing intestinal ab- 
normalities may also be encountered. 
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Newer Concepts in the Dinenosis of Concenitnl 
Henrt Disease. Mnrcy L. Kiissiiian, Artlnir Grishinnn, 
amt Morris 1'. SlcinlverK, Am. J. l)is. Cliild. 65: P22- 
TOd, June 1013. 

In the past four years the authors have studied tii)- 
ward of Sd cases of coiiKcnital heart disease both clini- 
c.ally and anpiocardioKrapIiically. Tlicy believe that 
visnaliration of the cardiac chambers diirinR life, after 
the intravenous injection of 70 per cent diodrast, has 
permitted a more acenrate analysis »>f the cardiac con- 
tours and a clearer nnderstnndiiiK of the disturbed car- 
diac physiolofo’ than were available previously. While 
they would not cxapKcratc the value of rocntRcn ex- 
amination, they have used roentpenoRraphic features 
as a basis of their classification of couRcnital Ic.sions. 
They list four main groups. 

1. Ivnlarged pulmonary artery scRinent of the car- 
diac contour: The pulmonary arterj* scRinent may ap- 
pear prominent nH-ntRenoloRically in the followiiiR 
coiiRenital defects: (a) atrial septal defect; (h) patent 
ductus arteriosus; fr) isolated pulmonic stenosis with 
dilated pulmonary arteo*: bO idiopathic dilatation of 
the puhnon.ary artery; (c) liisemnenRer’s complex. 

2. Konnal or small imlmonary artery scRinent with 
(A) right Ventricular cnlarReinent and with (1?) left 
ventricular enlargement: The coiiRcnital lesions which 
fall into the first of these categories are: (n) isolated 
pulmonic stenosis with a small pulmonary artery; 
(fi) tetralogj’ of Fallot; (c) cor biatriatum triloculare; 
(<f) transposition of the great vessels with small pul- 
monarj’ artery. The second group includes (ii) co- 
arctation of the aorta; (/>) atypical coarctation of the 
aorta with absence of the left radial pulse; (c) aortic 
or subaortic stenosis; (tj) patent ductus arteriosus with- 
out dilatation of the pulmonary artery; (r) idiopathic 
hypertrophy; {/) isolated interventricular septal defect. 

3. Fcnsistencc of the right aortic arch. 

4. Dextrocardia with or without transposition of 
the viscera (situs inversus). 

Under each of these headings the authors discuss the 
physical signs, circulatory dynamics, and electrocardio- 
graphic findings, as well as the angiocardiographic as- 
pects, the correlation of which will usually permit an 
accurate diagnosis of the predominant lesion. 

Evaluation of Roentgen Studies in Heart Disease in 
Children. Sol F. Ditkowsky and Edwin Rypins. 
Illinois M. J. 84: 307-372, December 1943. 

Examination of the heart in 532 children at the Il- 
linois Soldier’s and Sailor's Children's School was made 
by means of roentgenographic, fluoroscopic, electro- 
cardiographic, and stethographic studies. Changes in 
cardiac contour were classified according to the stand- 
ard nomenclature of the American Heart Association. 

Thirty-nine per cent of the group, or 208 children, 
showed abnormalities of cardiac contour. Of these, 
78 showed mitral configuration, 108 showed left ventricu- 
lar enlargement, 10 had enlargement of the pulmo- 
nary conus, and 0 had globular configuration. All of 
the last two groups had systolic murmurs. In the 
other two groups there were 4 with no physical findings 
and 3 with apparent functional murmurs, the remainder 
having various organic murmurs. Three hundred and 
^venty-five children showed no roentgen abnormalities. 
Of these, 139 showed no abnormal findings clinically; 
62 had murmurs which were probably functional, and 
the remainder probable organic murmurs. Only 8 


per cent (21 cases) of the 225 patients with evidence of 
inilrnl disease showed deviation of the esophagus. 

Summari/.ing their observations, the authors state 
that abnormal cardiac contour is evidence of cardiac 
di.se.asc, thouRh the latter may exist without such roent- 
gen chniiRes. Roentgen studies arc an important aid 
in rliagnosis, ns the typical auscultatory findings may 
be absent or overlooked. 

Case histories, illustrated with x-r.ay reproductions, 
arc pre.'.cnicd, showing the value of repealed roentgen 
examinations of the heart in evaluating the status of a 
conv.'ile.scent jiatient. 

Li;rti:r M. J. Funi;D.'fA.v, M.D. 

Coarctation of the Aorta in Childhood. Review of 
the Literature and Report of Three Cases. P.aul H. 
Rhodes and Edgar Durbin. Am. J. Dis. Child. 64: 
1073-1090, December 1912. 

A review of the literature on coarctation of the aorta 
revealcfl 47 cases in which the adult or "compcn.sating” 
type had been diagnosed during life in children under 
fifteen years of age. 

When coarctation of the aorta is pronounced enough 
to give clinical signs, its diagnosis is not difficult if the 
condition is kept in mind. It should be suspected 
when forceful pulsations in the neck and hypertension, 
particularly with a wide pulse prc.s.surc, arc obscrv'cd in 
a child. The presence of a much lower blood prc.ssure 
in the legs and of retardation and diminution of pulsa- 
tion in the femoral arteries confirms the diagnosis. 
The finding of a collateral circulation and the roentgen- 
ologic signs are valuable aids. Fray (Am. J. Roent- 
genol. 24: 349, 1930) considered a defect in the aortic 
arch seen in the left postero-antcrior oblique film the 
mo.st reliable roentgen sign of coarctation in the adult. 
In young children, however, it is frequently difficult to 
outline the aortic arch. The authors found that it 
often can be seen best in a film taken midway between 
the left postero-antcrior oblique and the lateral position. 
Hypertrophy of the left ventricle, dilatation of the 
ascending aorta, and erosion of the lower margin of the 
ribs arc indirect signs. Erosion if present is considered 
pathognomonic of coarctation, but its absence does not 
rule out the condition. 

If routine determinations of blood pressure in chil- 
dren arc made on only one arm, the right arm should be 
used, in order to avoid overlooking tlie occasional cases 
of coarctation in which the pressure is low in the left 
arm. Such a case is reported in a nine-year-old boy, 
with two other cases of coarctation of the aorta of the 
adult type in children of eleven months and four years, 
respectively. 

It is important to diagnose coarctation as early in 
childhood as possible, since the life of the patient may 
be prolonged by avoidance of strenuous sports and 
occupations. 

Nonsyphilitic Aneurysm of the Aorta in Individuals 
Under 45 Years of Age. M. F. Steinberg, A. Grish- 
man, and M. L. Sussman. J. Thoracic Surg. 12: 704- 
713, December 1943. 

Aneurysm of the thoracic aorta is usually due to 
either syphilis or atherosclerosis. Syphilis is more 
common as the cause in patients under forty-five years 
of age and atheroma in the older groups. The authors 
report four cases, reproducing roentgenograms of each, 
of nonsyphilitic aneurysms in patients less than forty- 
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five. Tsvo were located just beyond the arch, one in 
the posterior part of the arch, one in the innominate 
arterJ^ In one case the aneurysm was located and was 
verified by angiocardiography and exploration. It was 
treated by wiring and electrocoagulation. One was 
considered to be a traction aneurysm at the site of the 
ductus arteriosus. This case was also verified by an- 
giocardiography and exploration. The aneurysm of 
the innominate was verified by exploration and post- 
mortem examination. Angiography in this case was 
of no help in the diagnosis. One case was verified by 
angiocardiography only. 

Harold O. Peterson, M.D. 

THE DIGESTIVE SYSTEM 

Dyspepsia; An Investigation. Harold Edwards and 
W. S. C. Copeman. Brit. M. J. 2; 640-642, Nov. 20, 
1943. 

The authors introduce this discussion with the state- 
ment that dyspepsia is one of the most important of the 
many problems that confront a populace during war- 
time. 

In a 30-bed ward 436 dyspepsia patients were seen in 
one year. Complete diagnostic procedirres were re- 
corded and classifications were set up. There were 217 
non-ulcer and 139 ulcer cases. The remaining 80 cases 
were not included in the report. Of the 217 patients 
without ulcer, 180 showed no physical disease and in 
the remaining 23 the diagnosis was usually gastritis or 
duodenitis. 

In the investigation of the non-ulcer group the fol- 
lowing conclusions were reached. Civilian occupa- 
tion, marital status, and war service are not significant 
from the standpoint of causation. The average dura- 
tion of a case of non-ulcer dyspepsia is six years, and 
the family history is suggestive. Eating and drinking 
habits are of doubtful significance. Pain has a more 
apparent relation to food and sleep in ulcer cases than 
in non-ulcer dyspepsia. Cases of both types are re- 
lieved by alkalis. 

The authors seem to regard the x-ray findings as of 
primary importance but have no use for the term "duo- 
denitis". The gastroscope is employed in all radiologi- 
cally negative cases. Q. B. Coray, M.D. 

Immersion Blast Injuries of the Abdomen. D. R. 
Webster, A. S. Ross, and E. L. Alford. Canad. M. A. J. 
49: 1-4, July 1943. 

The authors report their observations on 15 survivors 
of a torpedoed ship who sustained abdominal injuries 
from an exploding depth charge while in the water. 
The men were at varying distances from the ship — 
some still alongside and others 150 feet distant. Al- 
most all turned to watch the ship as it went down, thus 
facing in the direction of the explosion, the depth of 
which is placed at 150 feet. All stated that they felt as 
if they had been struck a tremendous blow in the abdo- 
men. The majority had only moderate abdominal 
pain in the first few hours after the accident, but 
shortly after being rescued, all experienced severe pain 
and vomiting, the vomitus in several instances contain- 
ing blood and bile. Distention occurred in 5 and al- 
most all had rigidity of the abdominal wall at some 
time. Blood counts varied from 11,000 to 30,000. 

Four patients died, one on the first day, one on the 
second, one on the fifth, and one six weeks later. Four 
had protracted periods of convalescence and still had 


mild symptoms five months after the injurjL Hi; 
ties of these 8 cases are included. Seven recovered r 
idly without surgical intervention and were dischari 
from the hospital in three to fourteen days. 

There was almost complete absence of chest 5 )'e 
toms, probably because of the protection afforded 
the kapok life preservers which were worn. It is si 
gested that it might be well to extend these life p 
servers so that they cover the abdomen. 

In the four cases with protracted convalescence, 
w'hich the white count and sedimentation rate remair 
elevated, accompanied by fever and loss of weig 
abdominal pain, tenderness and rigidity, but withi 
physical signs of abscess formation, it is the authc 
opinion that a low-grade inflammatory process v 
present in the bowel wall or peritoneal cavity. 

The authors point out that submucosal and petedi 
hemorrhages interfering with the neuromuscular mei 
anism could produce ileus. They believe that wit! 
twelve hours it should be decided which cases requ 
operative interference, and doubtful cases shoaid ha 
the benefit of a laparotomy. 

M. L. Connelly, JI.D. 


Effect of Anemia on Gastric Emptying. Leon 
Jacobson and Walter Lincoln Palmer. Gastroenter 
ogy 1: 1133-1140, December 1943. 

A study of gastric emptying in anemia was made 
an attempt to determine whether or not the appare 
relationship between anemia, gastric emptying, ai 
symptoms is coincidental or real. Observations we 
made on 15 patients with pernicious anemia in relapi 
the same patients after return of the blood count 
normal following therapy, and an equal number of p 
dents with pernicious anemia under control for mont 
to years. Normal medical students and patients 
moderate to severe anemias, the etiology and pat 
genesis of which are not fully understood, were usee • 

controls. .- 1,11 

Having had nothing by mouth since midnight, 
patient was given 4 c.c. of a barium sulfate driulMj 
per cent barium by volume) between 8 and 9 a.m. 
material was taken within a period of five minutes a® 
fluoroscopic examination was made at once an < 
intervals thereafter until the stomach had 
emptied or only traces of barium remained. F 
copy was done with the patient standing, facing < le • 
aminer, with the back directly against the 
cabinet and the fluoroscopic screen directly in e®" 
with the abdomen. Sketches of the stomach an 
denum were made on the screen by means of a co 
wax pencil with each examination in all 
rate of passage of the medium through the sma 
was noted in seven. The sketches were later 


ferred to paper and subsequent sketches upon 


the saw 


patient were superimposed on the original for co 
Contrary to the general belief that jh 


motility is increased and the passage of materia 
stomach and through the intestinal tract 
in pernicious anemia, these functions ii 

to be normal or delayed in severely anemic 
relapse. With one exception, significant proiois,^^^ 
of the emptying time was observed m those P 
with a peripheral erythrocyte count Lelo«^_' 


A similar observation was made in the it; 

scure etiology. The gastric emptying 


normal students and in the patients 


lime >u _ 
with pcriik*'^" 
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anemia under treatineiil and in full remission varied 
from two to four hours. In (i of the 1 ") patients with 
pcrniciou.s anemia in relajtse the emptyiiiK time e.v- 
ceeded four hours', avcraKinK six and a half hours. In 
nil of these, when the anemia disappeared under treat- 
ment, the emidyiiift time rctnrned to normal, the aver- 
age being redneed from six and a half to two and seven 
tenths hours. No eonsistenl relationship between the 
degree of abdominal .symitlomatology, the type or sever- 
ity of the anemia, and the emptying time ajiiieared to 
exist, altlnmgh the majority of the patients with pro- 
longed gastric emptying diil have abdominal .symiitoms 
of varying severity. The imjiression that {latients 
with pcniicions anemia in relapse or remission arc .snb- 
jeet to attacks of diarrhea perhaps accounts for thepreva- 
Icnce of the opiniojt that gastro-inteslinal motility 
is increased, with conseqtieiil rapid emptying. In no 
instance in the achlorhydric group was gastric em|)tying 
found to be more rapid than in the normal controls. 

Peptic Ulcer and Chronic Gastritis. Vincent P. 
Collins. Ann. Surg. 118: KMI.VIDM, December lO-I.'J. 

The tenn chronic gastritis has been aiiiilierl by the 
clinician, the pathologist, the radiologist, .and the gas- 
troscopist to a wide variety of conditions in which the 
elements of inflnnimation, conge.stion, edema, and cel- 
lular infdlration are predonnnnnt. In an attcmiit at 
clarification the author reviews the fimlings in 213 
stomachs rc.sected for various conditions. 

A detailed microscoiiie .study of these specimens re- 
vealed a number of changes in the gastric glands which 
at first appeared to be of little significance, but when 
arrayed in a sequence of increasing .severity formed an 
unintemiptcd scries of lesions suggesting a single dis- 
ease proec.ss, to which the term chronic gastritis seems 
applicable. The minimal lesions consisted of .scat- 
tered glands lined by epithelial cells undifTerentiated 
into chief and parietal cells. Scattered glands were 
also obserx’cd undergoing a proce.ss of vacuolar degen- 
eration which was occasionally found to have itrogressed 
to so complete a degree that only the ghost of the 
gland persisted. These changes were believed to be 
compatible with a normal process of degeneration and 
repair in gastric mucosa. The process of degeneration 
is sometimes associated with an infiltration by poly- 
morphonuclear leukocytes. This may involve a num- 
ber of adjacent glands and amount to a focus of 
necrosis which may border on focal ulceration of the 
mucous membrane. 

The minimal lesions recogniz.abIe grossly arc focal 
ulcerations involving the mucosa, which in the healed 
identifiable as a network of shallow fissures 
W a mounds of mucosa, presenting a peb- 

led or umbilicated appearance. Tlic even progress of 
this series of ulcerated and healed lesions is maintained 
y ulcerations or scars which may extend through the 
muscularis mucosae to the subinucosa, and to or even 
through the muscular coat. 

When the degeneration and the necrosis arc over- 
whelming and the mechanism of repair is inadequate, 
a recognizable peptic ulcer is the result. The peptic 
thus^ only the most obvious manifestation of 
c ronic gastritis and symptoms of peptic ulcer may be 
present without the gross lesion. 

_ Hypertrophic gastritis is considered to be a mechan- 
ica alteration in the gastric mucosa, but atrophic 
gastritis is an integral and late stage of chronic gastri- 

G. A. Creel, M.D. 


Ulcer in the Descending Duodenum, Chauncey N. 
ISoriiian. Am. J. Roentgenol. 50: 752-704, December 
1!M3. 

The .small number of reported cases of ulcer in the 
dc.scending duodenum diagnosed bj' roentgen cxaniin- 
.ntion compared to the necropsy incidence suggests that 
in many instances these ulcers may have been over- 
looked. The author reports 7 cases recently seen by 
him of active ulcer in the upper descending duodenum, 
alt demonstrated roentgenologically. In each instance 
the location of the crater was on the upiicr and inner 
margin of the de.scending duodenum just below the .su- 
perior flexure. Secondary spasm, mucosal distortion, 
and medial retraction of the adjacent upper de.scending 
dnodemim were iireseilt in all cases. In 3 instances the 
location of the crater was confirmed by surgical inspec- 
tion. Maeroscojiic hemorrhage occurred in ti of the 
7 cases and nocturnal pain was prominent in 4. The 
roentgen diiTerential diagnosis must take into consider- 
ation diverticula, cancer, visualized ampulla of Vater, 
and tinodenitis. Detection of the niche is the impor- 
tant factor in establi.shing a iliagnosis of active ulcera- 
tion. Illustrative roentgenograms and three case 
reports are included. L. W. Paul, M.D. 


Carcinoma of the Duodenum. J. W. Howard. Am. 
J. M. Sc. 206 : 735-74(1, December 1043. 

Carcinoma of the duodenum was found to account 
for 37 per cent of the cancers of the small bowel reported 
in the literature, as against 35 per cent in the jejunum 
and 2.S per cent in the ileum. The periampullary por- 
tion is the most frequent site. 

Carcinomas of the duodenum probably do not arise 
from tiuodenal ulcers and are seldom associated with 
polyposis. Hyperplastic or neoplastic involvement of 
Ilnnmer's glands is rare and probably has no bearing 
on the etiology. 

The stenosing type of tumor, which usually infil- 
trates the submucosa and tends to encircle the lumen, 
is the most frequent type. Ulceration and scarring arc 
common. Carcinoma of the papilla, on the other hand, 
usually involves only a portion of the intestinal wall. 
In general, metastases are late and chiefly involve the 
regional lymph nodes before other adjacent structures 
are invaded. 

This disease occurs more often in males, the average 
age falling in the sixth decade. In the majority of 
cases the tumor is quite large when discovered, since 
symptoms are uncommon as long as the lumen of the 
bowel is adequate. Vague epigastric distress, tvith oc- 
casional attacks of pain, anorexia, and loss of weight 
arc usually present. There is usually a moderate to 
marked anemia, perhaps due to ulceration, since occult 
blood in the stools is a rather consistent finding. Jaun- 
dice is rare, even with involvement of the periampullary 
region, except as a terminal event. Obstruction of the 
bowel may occur as the lesion progresses. 

The x-ray examination has been positive in less than 
half of the cases reported. Depending on the stage of 
the disease and the amount of the deformity, the fol- 
lowing findings may be e.xpected: (1) dilatation and 
vigorous reverse peristalsis when the tumor produces 
obstruction; (2) Ailing defect or, more commonly, an 
irregular constriction, frequently resembling an ulcer. 

Several patients have survived following operation. 

Three cases which came to autopsy are reported. 

Benjamin Copleman, M.D. 
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Small Intestiaal Enema. Richard Schatzki. Am. 
J. Roentgenol. 50: 743-750, December 1943. 

The author describes a method for examination of 
the small intestine which has been found to be of value 
in the diagnosis of lesions involving that part of the 
gastro-intestinal tract. It consists in the introduction 
of a soft rubber tube into the duodenum through the 
mouth. When the tip of the tube has reached the du- 
odenum a thin barium and water mixture is injected. 
This consists of one glass of the usual barium mixture 
diluted with two glasses of lukewarm water. The 
mixture is allowed to flow by gravity and 500 to 1,000 
c.c. are necessary for examination of the entire small 
bowel. Reflux into the stomach sometimes occurs and 
may occasionally be quite disturbing. Filling of the 
bowel is observed roentgenoscopically, with inter- 
mittent observations, until the entire small intestine 
has been completely filled. The earliest filling of the 
cecum occurred in five minutes. In most pathologic 
cases, considerably more, time was required, the aver- 
age being thirty-seven minutes in 19 checked cases. 
Constant flow of the enema fluid is necessary, and any 
interruption will delay the examination markedly. 

With this method it is possible to study the entire 
small intestine within a relatively short space of time. 
Actual filling of the various loops can be observed roent- 
genoscopically and small lesions of various types can be 
recognized more readily than with the conventional 
procedure. Contraindications include marked me- 
chanical or paralytic ileus, suspected gangrene of the 
bowel, and active duodenal ulcer. 

The author credits Pesquera (Am. J. Roentgenol. 22: 
254, 1929. Abst. in Radiology 14; 435, 1930) with 
first recommending the use of the duodenal tube for 
continuous filling of the small intestine for the purposes 
of roentgen examination. L. W. Paul, M.D. 

Volvulus of the Sigmoid Colon; Discussion of Com- 
bined Volvidus and Hepatodiaphragmatic Interposition. 
J. G. Probstein and H. R. Senturia. Surg., Gynec, 
& Obst. 77: 669-672, December 1943. 

The authors report 2 cases of volvulus of the sigmoid 
colon, one of which was associated with hepatodiaphrag- 
matic interposition of the colon. 

The first patient was a 32-year-old white male who 
was admitted three times within six months with a 
typical picture of intestinal obstruction. On two of 
these admissions the colon was found to be above the 
liver radiographically. On the first admission opera- 
tion was carried out, with reduction of the volvulus. 
On the second, conservative measures were used and the 
obstruction was overcome. The third time the patient 
consented to resection of the redundant sigmoid loop. 
The second patient, a 26-year-old white male, was ad- 
mitted twice within a year, each time presenting a picture 
of intestinal obstruction. The first attack was relieved 
by operation, with reduction of the volvulus and re- 
placement of the bowel. The second attack was re- 
lieved by resection of the redundant sigmoid. Resec- 
tion was followed in each instance by a normal course. 

The authors point out that hepatodiaphragmatic in- 
terposition of the colon is usually an incidental finding 
which must be differentiated from air under the dia- 
phragm due to perforation of a viscus. Volvulus of 
the sigmoid occurs in patients with a long redundant 
sigmoid colon and is more common in Russia than in 
this country. Immediate resection of the loop is rec- 
ommended, because of the possibility of recurrence. 


The roentgenograms illustrating this article are oalj 
fair reproductions. John 0. Lafferty, M.D. 


Polypoid Lesions of the Colon of Children. Roga 
L. J. Kennedy, Claude F. Dixon, and Harry M. V'cba. 
Surg., Gynec. & Obst. 77: 639-644, December 1943. 

The authors report the experience of the Mayo Clinic 
with 11 cases of polypoid lesions of the colon in cM- 
dren. The patients were from 3 to 14 years of age, and 
included 4 girls and 7 boys. Symptoms had been pres- 
ent for variable periods from a week to seven years. 
The most common symptom was blood in the stools, 
usually small in amount and on the outside of the stool 
or at the end. In only one case was bleeding severe 
enough to require transfusion. Pain and diarrhea were 
not common. 

There are hree important points in the diagnosis ol 
these polirpoid lesions. First, the history is important 
and characteristic. The blood is fresh and is not nrued 
w'ith the stool. There is no diarrhea. Second, in 6 d 
the 11 cases polypoid lesions were present in the rectum 
and were revealed by proctosigmoidoscopy. The 
third method of diagnosis is the roentgen examination. 

The authors describe roentgen examination of the 
coha in children as follows: The colon is thorouphlv 
cleansed by purgative drugs, of which castor oil w 
doses ranging from 15 to 30 c.c. is preferred, foUovd 
by a simple enema of physiologic salt solution on the 
morning of the examination. The barium enema 
should be given under fluoroscopic control, and the pa- 
tient palpated and rotated so that all parts may M 
studied. At the completion of the examination the 
patient should empty the bowel; the contents 
be siphoned off. Not more than five minutes should 
allowed for evacuation, as the barium suspension will 
dehydrated and the material will collect in clumpy 
The patient is then insufflated with air and stereoscopi^ 
roentgenograms are made. The authors use suspen m.- 
agents with the enema and give pentobarbital so 
in doses of 0.75 to 1.5 grains if the children are ditmi 
to handle. . . • j, 

The treatment of these lesions is transcolonic tvei- 
or resection of the involved segment, the iiy 

pending on their extent. These polyps are us 
adenocarcinomas of low-grade malignancy accor lA 
the classification of Broders, though a few- are si 
adenomas. , 

The results in this series of cases have been goo • 
John O. Lafferty, 


Neurofibromatosis of the Colon, Small Intestine 
Mesentery in a Child. Thomas Chalkley ^ 
tv. Bruce. Am. J. Dis. Child. 64: 888-894, Fovem 

[942, . email 

A case of neurofibromatosis of the 

;estine, and mesentery in a child is presen e • 

p-o girl, age 8, was admitted to the hospita , 

nfection of the upper respiratory tract. 

here was found an asymptomatic, irregn > 

ender, hard, freely movable mass exten ’"S 

imbilicus laterally for 12 cm. It wm no • 

kin and seemed to be a part of the intes ^ j,jf- 

lenograms of the gastro-intestinal trac s . . 

owing of the terminal portion of the 

[regular in contour and moderately fixed. gctd' 

ip was irregular, and the whole picture vva 

Stic of a terminal ileitis. A barium one 
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abnorinalitics except llie conciition in the ecenni. In- 
travenous tn-eloKranis showed prompt and satisfactory 
output of the dye into hotli renal pelves. 'I'liere was a 
coiiRcnital anomaly of both kidney.s, consisting of a 
bifid pelvis on the left side and on the right a double 
kidney atid a double ureter, which extended down to the 
level of the fourth lumbar vertebra. At this point 
there was apparently an obstruction, causiiiK a hydro- 
ureter. 

A eomi)lete re.section of the colon with the terminal 
2 feet (lil> cm.) of the ileum and the involved nic.scntcry 
was done. The pathologic diagnosis was neurofibro- 
matosis of the colon, cecum, small inte.stinc and mes- 
enteiy. At the time of this report, the child was doing 
well. There was no familial history of neurofibroma- 
tosis. 

Pheniodol: A New Contrast Medium for Chole- 
cystography. F. H. Kemp. Frit. M. J. 2: f»7-l-ti7(», 
Nov. 27, 191.1. 

Pheniodol is the name applied to the various Hrilish 
preparations of the cholecystograidiic medium intro- 
duced by Dohrn and Diedrich in Germany, where it is 
known as Ililiselectan (mamifactured in .America as 
Priodax]. The author's observations on this new me- 
dium, as prepared by several different Ilritish drug 
houses, are closely in accord with the findings of -Ameri- 
can investigators {sec papers by IJryan and Peder.scn, 
Paul and Pohle, and licfke in Kadioloity' 42: 22-1, 220, 
233, March 1014). It was found to itroducc shadow.s 
similar in den.sity and filling to those obtained with 
tctraiodophenolphthalein. 'rhoiigh some itatients com- 
plained of a disagreeable taste, the new medium was 
less objectionable to take than the older one. It .sel- 
dom caused vomiting and, though diarrhea followed 
its use in some instance.s, this occurred with no greater 
frequency than after tctraiodophenolphthalein. 

The author includes a review of cholecystographic 
media beginning with the original studies of Graham, 
Cole, and Gopher. 

Gall Bladder Functions After Sub-Total Gastrec- 
tomy: Clinical and Roentgenological Observations. 
I. R. Jankclson and S. A. Robins. Am. J. Digest. 
Dis. 10: 445—147, December 1943. 

In order to determine the effect of partial gastrec- 
tomy upon the functions of the gallbladder, cholecysto- 
graphic investigations were done on 15 patients upon 
whom this operation had been performed. None of 
these patients had a diseased gallbladder at the time 
of operation. The gallbl.adder filled normally in all 
but one case; there was delayed emptying in two cases. 
The authors have observed in their clinical rvork four 
cases of cholelithiasis in patients who have had a partial 
gastrectomy in whom no evidence of gallbladder dis- 
ease was found at operation. From the study of this 
small group of cases, they conclude that subtotal gas- 
trectomy may interfere with the normal function of the 
gallbladder leading to infection or gallstone formation. 

J0.SEP11 T. Danzer, M.D. 

THE SPLEEN 

Solitary Calcified Cyst of the Spleen. P. O. Snoke. 
Am. J. M. Sc. 206: 726-730, December 1943. 

The author reports a solitary calcified cyst of the 
spleen in a 60-year-old white woman who was slightly 
icteric. The large area of calcification noted in the 


roentgenogram was .said to have been absent in an e.x- 
ntninalion made two years before. It is thought that the 
cyst may have been hemorrhagic in origin, and the cal- 
cification recent. 

Only "} other cases have been reported in the litera- 
ture. The age incidence is not restricted to any one 
group. Four of the patients have been women. The 
roentgenographie appearance is very difficult to differ- 
entiate from that of a calcified aneurysm of the splenic 
artery. Be.vjamin' Copi.eman, M.D. 

THE SKELETAL SYSTEM 

Paget's Disease of Bone (with Report of Case). 
James Miller. Chuiad. M. A. J. 49: 13-16, July 1943. 

There appear to be two forms of Paget's disease, the 
common monostotic form, involving one bone of the 
skeleton, and the rare polyostotic variety, involving 
several bones. Osteitis deformans, the term .suggested 
by Paget, is somewhat misleading, as the pathological 
changes do not suggest an inflammatory process. 

The di.sease is one of later life and seems to be more 
common in males. In America it is reported more 
often in the northern states. Paget stated that the 
disease is not associated with mental trouble. In his 
scries of cases no hereditary tendency was found. 
The author, however, presents a case with a familial 
history'. 

According to Paget, the long bones of the lower ex- 
tremity' and the skull arc most frequently involved. 
The bones increase in length and thickness; they arc 
hc.avier than nornial, and the bone is more vascular, 
more porous, and softer. 

Microscopically the earliest change is the appearance 
of osteoclasts orinultinuclcated bone cells which hollow 
out and remove normal bone. The bone and inter- 
vening marrow arc replaced by fibrous tissue and while 
some bony trabeculae arc being removed by osteoclasts 
new ones arc laid down by' osteoblasts. This new bone 
is composed of alternate denser and less dense layers, 
giving a mosaic structure when stained with hematoxy- 
lin, a condition found in no other disease. 

Radiographically, the early finding is an osteoporo- 
sis; later there is the appearance of new bone replacing 
the old. There are two forms of this new bone, spongy 
and amorphous, the former being more common. 

Of associated conditions, arteriosclerosis appears to 
be most constant, usually of the Monckeberg type. 
There appears also to be a definite association between 
Paget’s disease and malignant neoplasia, the bone dys- 
trophy being the earlier condition. 

The only chemical test of value, according to Jaffe, 
is determination of the scrum phosphatase, which is 
frequently twenty times the normal. This test is not 
specific, however, as high values are also reported in 
osteitis fibrosis cystica. M. L. Connelly, M.D. 

Late Rickets. Elizabeth Brakeley. Am. J. Dis. 
Child. 65: 314-319, February 1943. 

A case of late rickets in a girl of 11 years is reported. 
The patient’s development was retarded; she did not 
walk or talk until she was three years old. She had 
been treated for gonorrheal vaginitis and marasmus and 
had received several series of antisyphilitic treatments. 
At the age of ten, she was seen in the outpatient de- 
partment because of a waddling gait. A roentgenogram 
of the pelvis on that occasion was normal. 

In June 1936, at the age of 11, the patient was again 



ju\y 


t'-ksT . - to lesot^ 

_ o? . tat epitVveVi'i’^ g\oTnei^'^' ’ 

f the teoal ^'"J'^tvosP^ate f oi nation W 

. abUvtyO^^„Vvds.^^^CreciU«e®"";^ 

^”‘\nastia'i'^^ acids atnoani® o ^ 

°d tncteased ^ted on, gtycemva 

ht to tespoas^^^ ^’'fTtenai taba^^" 
tSo^VbatV«^ 5 cai^ to eitbe 

? the last J 28 cases 

’"^hSbetatatc^deScriP^'^^^^^ as.tbe^f^ ^^,,3 
^,!ces to ot det {otegoiaS , (-osatia. 

° aSvtse^btbi^Xa°«^^" f indicates that 
cotnpio’^" rtaat bea«a&. g^ndtojae.^^^ Sb^ 

mvdetstoo repotted ,^ied- 

■^f^ssis---" ;».. .js 

■'^^tss-iSfeC-si- 

■goV? X.e& Qgp-SSd . ^ ^ inedtai ^ tio’^' V ,«>» ]? 

Cb-dd. 6d;^^'^osis oi flvetoptae^^. dae to cosA'’ 

Osteoeboat^ „{ de .ichets a tfae e- 

inost cota’? ^Qcabties ^ T^aay cb’ddrea 

f £»« '' ‘'^SSd:««‘“:S»»' ® w d'"-””'"' 


... .e.g; "'^SJs»ss 4 „ 5 S sS^“S; 

®r“S« »to?*“r„rti sas ■»*■ ^ ^ ^ 

^'^““"SSospW'"® 's'S’ri**^' ■ralf“'-'''“D'o? 

a»a *' £fd .0 * "fSTii -'“"S S’ S 

Sf«“S 

ser^’^. - eeruta P^ nidisi^ ^ r^ to 
bones.^ ^aiadW^ , ^gSal gecodd 

f'‘°”SSd«'‘ “ ^“‘sss«»'“d:cS.d « 

■was attt ope ^ pe n de ^ 

tde ^^"\" oatatdyta^^^-,t-as teiasf ’^,,1939. S^^ed 
veataay operabo^^^dta'^o'^ j tbe aee'^’Xattitaa' 

expiota tberapy stde gtde. .^.g, ttn- 

ti»” " „t add «*"R“, ease » 5°'‘ e iW" 

P”’''S “ ®'’'‘';“Si»d«»'«- dSi ad'd-yfSk *' 

tsfd^- t 

T«%SS- .fegbS 

tbiebaess ^bts ^gpot^ ■ ^boat drta 

_.„tottac Bicbei 


tbaeo^f^^dCvaibedaa-- 

Ijetbaee , -gicbets g‘ dtoaae)- 

hxttactabie^^^S^VSB^^^ 

Trtetatate- ph- Cbdd- Pfogtess ia 

0^ eVatbe- . g beadiaS pyjatetnie 

gedtattbs.^ g.yeat^ow d^^troa ^a.aiba® 

aad ^fC^gbtaodetatePj^on-Pt^^cid aad 

rtitn. !tfe detected- ^'as or- 

tVve A;ndc'i^'^ norn^^^* ^ ot --tio 

and titea aaaoaats ^g ata a 

gca e^^aggeta^^'g per cent ^g^t betaW ^taia 

ss iSi 

d eSeSsV^" e^^^g avetab^a6ected_]or sevetai 

prfRTt* ' 


ssi;S?|gS?y'" 

5°^*^%eciaeatiy 

type- 



Yol. 1.1 


Austkacts or Cukrknt Litijratuki; 


97 


peaniiicc of tlio bow leg on one side. In llii' adolescent 
type the angnlatinn nsnally occurs on one side only. 
There is a limp if the condition is tinilateral and a waddle 
if it is bilateral. There is an abrtiitt niiKnlntinn with 
the apex laterally just below the knee joint, bni in fat 
childu-n this appears to be a cradnal carve. When the 
dcfonniiy api>ears dnrint; infancy, enlargement of the 
medial condyle is palpable on physical examination ami 
visible in the roentKenoj;mm. Keenrvation at the 
knee and relative flatfooi are present, irrespective of 
aRc. Abnornml mobility of the knee on medial strain 
with normal stability on lateral strain and inward ro- 
tation of the tibia on the femnr are constantly ob- 
scrwl. The roentRenographic and pathologic changes 
are like those of coxa plana and similar to those of 
dyschondroidasia but quite diflercnt from those of 
rickets. Tanlty growth of the upper tibial epiphy.seal 
cartilage and delayed ossification of its medial half re- 
sult in a wedge-shaped <lefonnity of this portion. The 
adole.scent type look.s difTercnl in tlie roentgenogram. 
It appears as an arrest of growth rather than a dyspla- 
sia. The roentgenographie features of the infantile 
type gradually change to those of the adolescent type 
so that the two can be rlistingnishcd later only by the 
history. 

Treatment of osteochondrosis deformans tibiae de- 
pends on the stage of the tlisease. Measures to prevent 
further deformity or to correct existing deformity have 
proved cfTective during the plastic stage. When de- 
formity is disabling or unsightly after the osteochondro- 
.sis has become arrested, tibial osteotomy is advisable. 


Monocytic Leukemia Associated with Bone Changes. 
Robert J. Kositchek. Ami. Int. Med. 19: lOn.S-lOlll, 
December liMll. 

A 19-year-old boy with monocytic leukemia com- 
plained of pain and limitation of motion in the right 
arm and shoulder and pain and weakness in both hips 
and thighs. He experienced diflicully in walking and 
the gait is de.scribcd as shuming and spastic. Roent- 
gen examination showed osteolytic lesions in the .surgi- 
cal neck of the right humerus, involving the medullary 
portion of the bone; less extensive changes, possibly 
due to osteoporosis, in the upper third of the femur; 
osteoclastic changes in the right clavicle and in the 
surgical neck and head of the left humerus. Stereo- 
scopic studies of the pelvis revealed circular areas of 
bone dcstniction in each ischium and about the right 
acetabulum. Similar changes rvere seen in the head, 
neck, and inter-trochanteric region of each femur. 
In the skull were several rounded areas of transluccncy 
representing bone destruction in the parietal region 
bilaterally. A similar area was seen in the inferior 
portion of the parietal bone anteriorly, just above the 
squamous portion of the temporal bone. 

Roentgen therapy to the extremities resulted in re- 
lief of pain and the gait became normal. Death oc- 
curred a few months later but autopsy was not ob- 
tained. 

This case, as far as could be ascertained, is the first 
m the literature of an associated monocytic leukemia 
and bone absorption. The softening and absorption in 
the medullary portion of many of the long bones, the in- 
creased porosity produced by widening of the haversian 
canals, and the cystic changes which may be indicative 
of neoplastic invasion have been noted in cases of lym- 
phocytic and myelogenous leukemia, but are new to 
monocytic leukemia as a clinical entity. 


The relief which was given to the patient by roent- 
gen-ray therapy over the painful extremities leads to 
the suggestion that roentgenographie studies should be 
undertaken in cases of monocytic leukemia with painful 
bony areas. Stki’Hk.v N. Taghr, M.D. 

Gaucher’s Disease. Samuel Levine and Leon Solis- 
Colien. Am. J. Roentgenol. 50: 70,5-709, December 
191:L 

Two c.ases of Gaucher’s disease arc reported, one 
.sliowing typical bony changes and the other several 
atypical findings. In the first instance, roentgeno- 
grams of the lower ends of the femurs showed the typi- 
cal Krlenmeyer flask deformity. In the other case 
there were multiple areas of punctate osteolysis sym- 
metrically distributed throughout the shaft of the hu- 
merus on cither side and .scattered isolated osteolytic 
areas in many of the oilier long bones but with an ab- 
.sence of the Rrlenmeyer fiask appearance in the lower 
ends of the femora. The skull showed minute areas of 
bone absorption in the frontal and parietal region. 
The diagnosis of Gaucher’s disease in this case was 
proved only after bone biop.sy. L. W. Paul, M.D. 

Pseudocongcnital Dislocation of the Hip in Infants. 
Joseph H. Lapin. Arch. Pediat. 40: G49-C52, Decem- 
ber 191.5. 

The author deals here with the borderline case in 
which clinical findings may hint at a beginning hip dis- 
location but the roentgenogram is negative. Among 
the clinical findings which have been stressed are: 
lack of symmetry as compared with the normal leg 
and unsymmetrical transverse creases. The term 
"potential dislocation’’ has been applied to cases in 
which the angle formed by the acetabular shelf with 
the horizontal plane is increased. This angle the au- 
thor discusses with a note of caution. Though some 
advocate orthopedic management in all children in 
whom the angle exceeds 30 degrees, such patients have 
been known to escape dislocation without treatment. 

Three cases arc reported. In the first, there was 
definite asymmetrj' of the legs and transverse creases 
were observable on the left leg but not on the right. 
Roentgenography, however, definitely ruled out any 
DTic of di.slocation or prcdislocation. The second pa- 
tient, a child of seventeen months, walked with a wad- 
dle, with the right foot everted almost at a right angle, 
and had an apparent shortening of the right leg. The 
sole of the shoe on the affected side was raised and a 
hobble skirt employed ; six months later, the gait had 
improved, though laek of symmetry was still evident. 
In the third case only elevation of the sole was resorted 
to, -with a marked improvement after six months. 

Percy J. Delano, M.D. 

Subluxation of the Ankle. G. F. Pennal. Canad. M. 
A. J. 49: 92-95, August 1943. 

This is a report of a series of 14 cases of subluxation 
of the ankle, the term subluxation being used to desig- 
nate "injuries resulting in a complete tear of the ex- 
ternal lateral ligament of the ankle with subsequent 
momentary or recurrent outward dislocation of the 
astragalus, unaceompanied by fracture.’’ 

The author discusses the anatomy of the external 
lateral ligament of the ankle and presents roentgeno- 
gU'ams illustrating results of various types of injury to 
this ligament. 
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be palpated posteriorly and there was no posterior 
tcndcriicss. I’rcssurc on the mass canseil a tlcfinite 
pidsation to occur, transmitted probably from the aorta. 
Physical findings were otherwise negative. 

All films of the abdomen .showed the outline of a 
rounded mass in the upper left (piadrant. An intra- 
venous pyelogram .showed a modemte hydronephrosis 
on the left side. On several roentgenograms, the left 
ureter was seen to end almijitly within the tumor. On 
the right side there was a moderate ptosis of the kidney 
with .some kinking of the tiretcr. 

Removal of the tumor was accomplished readily 
though it was complicated by severe hemorrhage. 
The postoperative course was uneventful, and fourteen 
months after the operation the patient w.as without de- 
tectable recurrence or metastasis. The pathological 
diagnosis was leiomyosarcoma of the ureter. Inter- 
esting feature.s of the growth were its relatively few 
symptoms, its large size without obvious mctastasi.s, 
its good encapsulation, and it.s low itide.s of malignancy 

Cystourethrographic Diagnosis of Prostatic Disease. 
William E. Forsythe, Jr. Urol. & Ciit.an. Rev. 47: 
CG9-f)7.3, December llM.'i. 

Because of the clo.se relationship between the pos- 
terior urethra and the prostate, pathological changes in 
the latter will produce urethral deformities m.aking 
possible a urethrogrnphic diagnosis. Often more in- 
formation can be obtained by cystouretlirograjihy 
titan by cystoscopy and with less risk and discomfort. 

The technic is as follows. After routine preparation 
an abdominal plain plate is taken. The bladder con- 
tents arc then withdrawn through a Xo. 12F soft 
rubber catheter, and the patient is placed in an oblique 
position with the lower thigh flexed to about 45 degrees 
and the upper thigh extended. The x-ray tube is 
focused over the symphysis pubis, air is injected into 
the bladder, and a .second c.vposure is made. The 
catheter is then withdrawn, the air l>cing retained in 
the bladder by compression on the terminal portion 
of the penile urethra, and 20 c.c. of hippuran jelly 
mixture is slowly injected and a third film is taken. 
During the exposure an additional 10 c.c. of the jelly 
is injected. Tlic patient is then replaced in the dorsal 
position, the catheter is reinserted, the bladder is ir- 
rigated, and a routine cy.stogram is made after the 
injection of sodium iodide. 


In the normal subject the urethrogram shows the 
urethral catheter entering the bladder ticck straight. 
The prostatic urethra measures ,3—1 cm. in length and 
is .spindle-shniied with .slight narrowing at the cxtcnial 
and internal .sphincter sites. The cystogram reveals 
a smooth vesical outline with no filling defect at the 
vesical orifice. The departures from this picture to 
be seen in various lesions of the prostate are dc.scribcd 
and illustrative aerograms and urethrograms arc re- 
produced. Maukicr D. Sachs, M.D. 


VENOGRAPHY 

Retrograde Venography of the Deep Leg Veins. 
J. C. Luke. Canad. M. A. J. 49: 8G-88, August 1943. 

The author pre.sents his technic for retrograde venog- 
raphy. The Bucky diaphragm is used for radiog- 
raphy of the thigh and an ordinary intensifying .screen 
for the lower leg. Venipuncture of the femoral vein is 
performed just below the superior ramus of the pubis, 
the puncture being made just medial to the femora! 
artery. The arico’ and vein arc compressed against 
the superior pubic ramus, and the injection is then 
made quite easily without pressure. With the assistant 
still exerting pressure on the artery' and vein, radio- 
graphs are made of thigh and lower leg. The solutions 
used arc perabrodil and diodrast, as these entail less 
chance of trouble if some is accidentally injected outside 
the vein. This technic was used -in 29 eases with no 
untoward rcaetion. 

The valvular mechanism of the femoral vein and its 
tributaries allows retrograde flow of contrast media 
down the vein even in a normal leg, in contrast to the 
.sai)hcnous vein, where normal valves resist high pres- 
sure when retrograde injection is attempted. 

The main indication for retrograde venography is 
the determination of the presence or absence of a 
previous "silent” femoral phlebitis. In such a case 
there is no norma] femoral channel, this being replaced 
by a tortuous mass of collaterals which take over tlie 
function of the partially or completely obliterated main 
vein. 

A ease is reported in a soldier who had synnptoms 
referable to the legs after an attack of pneumonia. 
Venograms illustrative of this and G other cases are re- 
produced. M. L. Connelly, M.D. 


RADIOTHERAPY 


NEOPLASMS 

Brocq-Belot’s Technique in the Treatment of Super- 
ficial Skin Cancers. Paul Brodcur. Canad. M. A. J. 
49: 109-110, August 1943. 

This is a report of 32 eases of superficial cancer of the 
skin in which the primary lesion was treated by the 
Brocq-Belot technic. Of these eases, 22 were epider- 
moid-cell carcinomas and the remainder were basal-cell 
carcinomas, 

A brief resume is given of the Brocq-Belot technic. 
In cases where there is marked infection the wound is 
disinfected for twenty-four hours by wet compresses, 
vaccines, etc. Under local anesthesia the lesion, to- 
gether with a border about 0.5 cm. in width, is curetted. 
Immediately following this, roentgen therapy is ap- 


plied — 1,200 to 1,800 r in one sitting. Only rarely is 
more treatment necessary, but in exceptional instances 
a second dose one-half the size of the first may be given 
in four to six weeks. The factors used in the author’s 
series were 85 kv.p., 5 rna., filtration (inherent) 0.5 mm. 
Al, target-skin distance 28 cm., H.V.L. 0.84 mm. Al. 
The rate was slightly over 100 r per minute. 

The author’s cases were treated between the years 
1935 and 1941. The results as of the date of the report 
(January 1943) were as follows. Of 27 patients with 
Stage I cancers, 18 were alive and well, 7 had died of 
intercurrent disease but with no skin cancer, and 2 
were untraced. The 3 patients with Stage II and the 
2 with Stage III lesions were all alive and free of can- 
cer. The Stage III cases received, in addition, .x-ray 
therapy to involved nodes. M. L. Connelly, M.D. 
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For further aimlysis by stnRcs of the disease, reference 
imisl l)c made to the original [wper, 

M..L. CoNNHU.v, M.D. 

Panhystcrectomy versus Irradiation for Early Cancer 
of the Uterine Cer^’ix. Howard W. Jones, Jr,, and 
Gcorgcauim E, Scegar Jonc,s. J. A. M. A. 122: f)30- 
932, July 31, 1913. 

The authors coinp,arc the results of panhystcrectomy 
iu a c.arcftdiy selected group of 3(5 cases of early car- 
cinoma of the cervix with those in 70-} uiisclected cases 
of all stages treated by irradiation. They found that, 
despite the careful .selection, a fivc-ye,ar cure rate of 
only -11 per cent was obtained in the surgically treated 
group, which did not compare at all favorably with 
tlic rate of 37 per cent obtained in a similar, though 
gcncr.illy less favorable, group treated b 3 ’ irradiation. 

xMthough it is the opinion of Jininy gynecologists and 
surgeons that operation is a satisfactory mcthofl of 
Uicrapj' for very e.irly cervic.al carcinoma, the authors 
conclude that irradiation is the treatment of choice. 

DuPAUTMKNT of RoK.S’TCIiNOl.Or.V 

Univkksity of Miciiio.ss- (U. 11. M.) 

Further Experience in the Management and Treat- 
ment of Carcinoma of tlie Fundus of tlic Uterus, w'ith 
Five-Year End Results in 75 Patients. Lewis C. Schef- 
fey. Win. J. Thudium, and David M. I’atcll. Am. J. 
Obst. & Gynec. 46: 780-802, December 1913. 

A consecutive series of 127 patients havnng carcinoma 
of the uterine fundus, seen between 1921 and 19-12, 
were studied with respect to diagnosis and treatment. 
Only 20.5 per cent of the patients were below the 
age of fifty; 78.7 per cent had definitely passed the 
menopause; of the others, 7, over fifty ye.ars of age, 
gave a history' of "irregular periods" which were evi- 
dently intermittent episodes of bleeding of organic 
and/or functional origin. 

Irregular bleeding was the most frequent symptom, 
taking the form of menorrhagia and/or metrorrhagia 
in the premenopausal grou;) of patients and of "spot- 
ting" in tliose past the menopause. The average 
duration of symptoms prior to diagnosis was eight to 
nine months in the premenopausal and twelve to 
thirteen months in the postmenopausal patients. 

The authors consider curettage important for the 
diagnosis, and more and more arc accompanying this 
with biopsy of the cervix and cervical canal. With 
patients of forty and over in whom there is a possibility 
of fundal carcinoma, especially if the gross appearance 
of the curetted material is suspicious, and providing the 
case is suitable on general principles for irradiation 
therapy, they insert radium (50 or 100 mg.) in the uter- 
ine cavity while waiting for a four-hour report on the 
curettings and, if necessary, on the biopsy material. 
If the condition proves to be benign, the case is treated 
accordingly. If a fundal carcinoma is present, ade- 
quate dosage is provided, followed by panhystcrectomy 
with bilateral salpingo-oophorectoiny in eight to ten 
weeks, assuming that the patient is a reasonably satis- 
factory risk. Otherwise radium therapy alone or asso- 
ciated with e.xternal irradiation is employed. If the 
uterine enlargement is particularly marked or irregular, 
if submucous tumors or accompanying adnexal lesions 
are present, or if the cervix is manifestly abnormal, 
immediate panhystcrectomy and bilateral salpingo- 
oophorectomy is the procedure of choice. If, however. 


supravaginal hysterectomy appears for some reason to 
be indicated, the cervix, if abnormal, is treated first by 
cauterj' or cndothennic re.section, together witli curet- 
tage. The entire question is one of individualization 
rather than standardization of treatment. 

In this .series, 11-1 patients were suspected of having 
c.arcinoma of the fundus, and preliminary curettage 
confirmed the diagnosis in 100. Thirteen patients were 
not suspected of fundal carcinoma. Diagnostic curet- 
tage was performed in 3 of these, all in the postmeno- 
pausal grotij), and in all led to di.scovcry of cancer and 
appropriate tlicrapy. 

There were associated fibromyomata in 37.8 per cent 
of the group who underwent operation. Previous 
operative procedures of a pelvic nature had been done 
in 30.7 per cent of the scries. 

The authors have extended more and more their 
use of surgcr>' with preliminary radium application, 
while irradiation alone has been used less frequently. 
Postoperative x-ray therapy in patients who have been 
operated uiion after preliminary radium irradiation is 
given onlj' when there is evidence of extension of the 
di.sease outside the uterus and in cases of recurrence. 

The rcsulLs of treatment with surgery alone and with 
surgery anti irradiation arc presented at length. 
Twenty-six patients received the combined treatment 
prior to Sept. 1, 1937, showing a five-year salvage of 
38.-} per cent, or -12.9 per cent if only tliose patients in 
whom hysterectomy uas done .are considered. Of 24 
patients treated by surgery and irradiation between 
1937 and 1912, 23 are alive one to four years (4 for four 
j'ears and 5 for three years). 

Summing up their results in all 75 cases seen between 
1921 and 1937 the authors give the following data: 

Alive 5 to 18 years; 14 (I8.G per cent) 

Corrected for non-carcinoma deaths, 5 to 15 years; 25 

(33.3 per cent) 

Five-year salvage, including carcinoma deaths, 5 to 8 

j'cars: 29 (3S.0 per cent) 

As to the relationship of grade of malignancy to 
treatment, no unalterable conclusion is reached. Low- 
grade lesions appear to respond equally well to irradia- 
tion and surgery, but it seems that the survival rate in 
intermediate and high-grade lesions is materially im- 
proved when irradiation has been a factor in the treat- 
ment, cither singly or in combination with surgery. 
Prognosis based on the grade of malignancy alone is 
uncertain; it is only one of various factors to be con- 
sidered. Stephen N. Tager, M.D. 

Treatment of Carcinoma of the Prostate. E. W. 
Riches, I. G. Williams, and A. Haddow. Brit. J. Radiol. 
16: 187-198, July 1943. 

This discussion of prostatic carcinoma was opened 
by Riches, who considered the surgical aspects. He 
stated that about 20 per cent of enlarged prostates are 
carcinomatous. Two types of cancer are found, the 
scirrhous type, which arises in a normal gland, and the 
adenomatous type, which is frequently associated with 
a preceding hypertrophy. The average age is 06. 
The prognosis is better in the older patients. 

The symptoms in the order of frequency are: fre- 
quency, dysuria, acute retention, hematuria, backache, 
loss of weight, and pain on sitting. Backaclie and pam 
on sitting usually suggest metastasis and are ominous 
signs. 
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The diagnosis depends on the finding of a hard and 
enlarged gland on rectal examination. It is easy in the 
advanced case, but may be impossible in the early case, 
until a specimen may be obtained by endoscopy. 

An x-ray examination should be made of the lumbar 
Spine and pelvis for metastasis. Lymph node metas- 
tases are found in 77 per cent of the cases; metastases 
in the viscera in 34 per cent, and in the bones in 28 per 
cent. 

Complete cures are rare. Twenty-four cases treated 
by suprapubic cystotomy alone showed an average 
stu-vival of nine months. Fifty-one patients treated 
by endoscopic resection siuwived an average of seventeen 
months without irradiation and twenty months rvith 
irradiation. The irradiated patients were more com- 
fortable. Sixteen patients treated by prostatectomy 
survived an average of twenty-one months rvithout 
radiotherapy and forty-two months with irradiation. 
Only 2 patients were treated with radium alone. They 
showed an average survival of 6 months. 

Williams, continuing the discussion from the radio- 
therapist’s point of view, stated that so far no case of 
primary carcinoma of the prostate has been cured by 
radiation alone. The longest survival with x-ray ther- 
apy alone in his series of cases was thirty-nine months, 
with srugery alone sixty months. The average sur- 
vival with irradiation alone was 9.5 months (when no 
metastases were present); with prostatectomy alone 
10.5 months; with prostatectomy and x-rays 28 
months. When metastases were present the average 
survival under roentgen irradiation alone was 7,9 
months. The average survival with radium implantation 
was 5.2 months, 

IWiile irradiation cannot be relied upon to relieve 
obstructive symptoms, there is sometimes relief out of 
proportion to the reduction in the size of the prostate. 
Irradiation of metastases usually gives surprising symp- 
tomatic relief, even greater than from drugs. 

One reason for the poor results is that the disease is 
advanced when the diagnosis is made; 22 per cent of 
the cases are beyond treatment when first seen. 

Haddow concluded the discussion, reviewing the 
work of Gutman and his associates on the relation of 
serum acid phosphatase and the diagnosis and course 
of prostatic carcinoma and of Higgins and his asso- 
ciates on the effect of castration. He reviews briefly 
the history of the use of castration and advises caution 
for the present in interpreting the results. 

Sydnev J. Hawley, M.D. 


Torsion of the Spermatic Cord with Unsuspected 
Testicxdar Tumor. John H. Mohardt. Illinois M. J. 
84: 389-393, December 1943. 

Torsion of the spermatic cord is relatively common 
and is often mis-diagnosed as acute epididymitis, or- 
chitis, or strangulated hernia. Torsion usually occurs 
in the 20- to 30-year age group. Onset of pain is 
sudden and soon followed bj' swelling, with the testic- 
ular mass palpable high in the scrotum and the 
epididjinis rotated anteriorly or laterally. Surgical 
exploration for reduction of the torsion and, if neces- 
sary, orchiectomy for gangrene are the preferred meth- 


ods of treatment. 

The author’s patient, 26 years old, suddenly expen- 
enced excruciating pain in the right testicle, when rack- 
ing for a distant object while in a twisted position. 
After conservative ueatment for ten days with no 
belief, needle aspiration yielded 10 c.c. o! dotted blood. 


and the diagnosis was changed from acute orchitis to 
torsion of the spermatic cord with necrosis. Surgical 
exploration revealed the expected findings but micro- 
scopic examination of sections from the removed testicle 
showed an unsuspected embryonal carcinoma in its 
center. Radiation therapy was given, 2,500 r being 
administered in 10 fractions to the anterior right pelris 
and right scrotum and a similar dose posteriorly, 
through portals 20 X 20 cm. The factors were 
800 kv.; 10 ma.; 1.0 mm. Pb, 1.56 mm. Sn, 2.62 nun. 
Cu, 3.0 mm. A1 filtration: 70 cm. F.S.D. At the time of 
the report, two years after treatment, repeated Friedman 
tests showed no evidence of recurrence and chest 
films remained negative. 

A brief discussion is included concerning the classi- 
fication of testicular tumors, the greater radiosen sitivity 
of seminoma over teratoma, the necessity of postopera- 
tive irradiation in either case, and the value of the 
Friedman test in difi'erential diagnosis and in deter- 
mination of metastatic growth. 

Lester M. J. Freedman, M.D. 

Retroperitoneal Tumours in Children. Frederic!: 
Pilcher. Canad. M. A. J. 48: 505-510, June 1943. 

Wilms’ tumors (embryomas of the kidney) account 
for the greatest number of retroperitoneal neoplasms 
in childhood, and the greater part of this paper is de- 
voted to their consideration. 

Embryomas are probably of congenital origin and 
are diiefly unilateral, although bilateral cases have 
been reported. The tumor is usually large, well en- 
capsulated, and destroys the kidney by pressure. 
Hemorrhagic, cystic, or necrotic areas may be found, 
although the mass is usually solid. Metastasis prob- 
ably occurs most frequently by invasion of the rena 
vein. _ . , 

The most common first symptom is an abdomina 
mass, usuafly discovered accidentafly. Pain, loss o 
weight, anemia and pressure symptoms, as conslipa 
tion, edema and dyspnea, are evidence of far advance 
disease. Gross hematuria occurs in about 15 per cen 
of cases and is a bad prognostic sign. 

Retrograde or intravenous pyelography is tho 
valuable aid to diagnosis, as it will establish the pr 
ence of a normal kidney on the other side, ' ^ 
important before proceeding with operation. A vv 
short but thorough preliminary examination an 
operative preparation, immediate removal 
The few weeks required for preoperative 
may be enough to permit metastasis. 
tion, preferably transperitoneally (Cabot s mci 
postoperative radiotherapy may be considered. , ^ 

Second in frequency among childhood 
tumors is neuroblastoma This is a malignan 
most commonly arising in the adrenal me u > ^ 
though it may arise in sympathetic nerve 
where. Differentiation from Wilms’ tumor . j 
difficult or impossible; the exact location and 
of the abdominal mass may be determine o , 
operation. M. L. Co.v.xelly. M- 


Cancer Associated with Acanthosis 
iew of the Literature and Report of a Case o ^ 
hosis Nigricans with Cancer of the Breast 
lurth. Arch. Surg. 47; 517-552, December 
Acanthosis nigricans is a benign skin ns ’ . 
etcrized by an exaggeration of the cutaneous 
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a brown or black discoloralion. The axilla is llic most 
conunon site of involveinciit. The palms anti soles 
may show hyperkeratoses, ami iiapillomas, piKmenictl 
spots, or warty cbanRCs may accompany the typical 
cutaneous manifestations. The disease is of two 
types: the one, incorrectly termed malifinanf, is asso- 
ciated with cancer elsewhere, usually in au internal 
organ; the other, not so associated, is termed beniBii. 
Of 395 cases rcjiorted in the literature, 1!)(> wctc of the 
nialiRnnut and H'O of the beuign tyjic, and the other 
3 were not classified. Macro.'-copic and microscopic 
features of the two types are identical, but the high 
coincidence of the disease with cancer can hardly be 
accidental. Sometimes fiartial regression of the 
acanthosis nigricans is observed following an attempt 
to remove the canciT, and recurrence of the acanthosis 
with recurrence of the cancer has bwn observed. 

The case of a woman with a cancer of the breast and 
a fibroinyoma of the uterus accompanied by acanthosis 
nigricans is reported. The acanthosis regresse<I follow- 
ing a radical mastectomy (Xovember lil.'i.S), but be- 
gan to reappear in about four months, although no 
overt evidence of recurrence of the cancer was ob.served. 
The areas principally involved by the acanthosis nigri- 
cans were given "six treatments with filtered roentgen 
ra 3 \s'’ without effect [no data as to do.se or technic). 
The patient died in June 1910. At necrop.sy cancer 
mctastascs were found in tlie liver, the left adrenal, 
and the left kidney. 

The incidence of acanthosis nigricans is low, but it 
has been reported from all parts of the world and in nil 
races. Sc.x di.stribntion is about equal, and the average 
age is 40 3/4 years. In those cases associated with 
cancer, the cancer originated in the stomach in about 
two-thirds, and in KO to 90 per cent the cancer was intra- 
abdominal, Adenocarcinoma was the most frequent 
type, but a few others were noted, including an oc- 
casional sarcoma. No proof that these cancers were 
epidermal in origin ha.s been atlduced. although the idea 
has been proposed. All of the neoplasms associ.aled 
with acanthosis nigricans were highly malignant. 

The cause of acanthosis nigricans is not clear. 
Toxins affecting the sympathetic nervous .system and 
adrenal damage have been mentioned. Although the 
condition occasionally is associated with diseases other 
than cancer, no close rclationshii) has been demon- 
strated. Puberty .seems to activate the condition in 
some instances, especially the non-malignant cases. 
A familial history has sometimes been elicited; this 
would account for the benign cases, in which the patient 
niay not have lived long enough for the development of 
cancer which might otherwise be anticipated. It would 
also account for the fact that there is no consistent 
chronologic relationship between the development of 
acanthosis nigricans and cancer in the individual. 
The concept of a genetic relationship .seems best to 
account for the observed facts. A very full bibliog- 
raphy accompanies this article. 

Lewis G. Jacobs, M.D. 

Surgical Treatment of Malignant Lymphoma. Ed- 
ward A. Gall. Ann. Surg. 118: 1004—1070, December 
1943. 

Forty-eight cases of malignant lymphoma of all 
types, sufficiently localized to permit radical excision, 
are presented. The question of radical excision of 
these localized tumors versus irradiation therapy is dis- 
cussed and the conclusion is drawn that the life ex- 


pectancy is greater with surgery than with irradiation 
alone. If the surgeon is not confident that he has re- 
moved all foci of involvement, then irradiation is indi- 
cated, Preoperative irradiation is advised only to 
shrink a bulky tumor in order to make the surgical 
procedure less dillicult. In 21 of the scries here re- 
corded postoperative irradiation was done, the do,sc 
varying from (iOO to 1,S00 r, but the author is unable to 
assess the value of this procedure. 

There were 2.3 known deaths in this series of cases, 
though not all were due to lymphoma. Nineteen 
patients were alive at the time of the report, and 18 of 
lhe.se had been symptom-free for three or more years. 
The remaining (! patients were unaccounted for, though 

3 of them had been under observation after operation 

2.0. 3..5, and S j'ears, respectively. Recurrences 

were observed in 23 patients — at an average of 2.2 
years after surgery. 

K.xclnsivc of the two patients who disappeared im- 
mediately after discharge from the hospital, the average 
postoperative survival period for all cases was 5.2 years 
and the over-all total duration from the date of onset 
was I1.9 years. These figures arc, respectively, two 
times and almost three times the levels of similar figures 
obtained from identical ca.scs treated by other means. 

G. A, Creel, M.D. 

Acute Lymphatic Leukemia in Childhood. Dorothy 
I'alkenslein and Willis M. Fowler. Am. J. Dis. Child. 
65: •M.5-1.>1, March 1913. 

Acute lymphatic leukemia is not infrequently en- 
countered in childhood and presents little difficulty 
in dilTcrential diagnosis when the typical clinical and 
hematologic features arc present. In many instances, 
however, atypical manifestations cloud the picture 
and the tliagnosis becomes more difficult. This is 
p.articularly true when the total leukocyte count is not 
significantly elevated and the differential formula does 
not present the usual preponderance of inimature cells. 
It is now recognized that these so-called “aleukemic” 
or "subleukemic" forms constitute a considerable pro- 
portion of the total number of cases. In order to com- 
pare the incidence, course, and manifestations of the 
aleukemic and of the more typical variety with an 
elevated leukocyte count, the authors reviewed 01 cases 
of acute lymphatic leukemia iti patients under sixteen 
years of age 

The total lenkocj’te counts at the time of admission 
to the hospital ranged from 1,900 to 1,000,000 per cubic 
niilliinclcr. Patients with a leukocyte count of 12,000 
or less were considered to be in an aleukemic stage. 
On the basis of this figure, 32 patients were in the 
leukemic and 27 in the aleukemic phase at the time of 
admission to the hospital. One patient died before a 
leukocyte count W'as done; on a second patient only a 
blood smear was obtained before death. Three of the 
27 patients admitted to the hospital in the aleukemic 
phase subsequently changed to the leukemic stage, and 

4 of the 32 patients admitted in the leukemic stage 
later had an aleukemic phase. Of the 26 patients 
less than six years of age, 17 were leukemic and 8 were 
aleukemic; the remaining patient was one of the 2 for 
whom the type was not determined. 

In respect to onset, course, and symptoms, there are 
no essential differences between patients w'ith an ele- 
vated leukocyte count and those wdth a normal or low 
total leukocyte count. Fatigue and malaise were 
among the entrance complaints of 17 of the patients 
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with a high leukocyte count and of 9 of those in an 
aleukemic stage. Pallor and loss of weight were com- 
mon in both forms. Enlargement of the nodes was a 
more prominent feature of those cases in which the 
circulating lymphocytes were increased. The nodes 
were discrete and movable and as a rule were not 
tender and did not suppurate. Enlargement of the 
spleen was observed in 47 children and of the liver in 39. 
Both were more common in patients with an increased 
leukocyte count. 

Difficult breathing and cough were noted in 15 
patients prior to admission, and in 11 of these a leukemic 
blood picture was present. On roentgen examination 
of the chest, a widened mediastinum due to enlarged 
mediastinal nodes was found in 17 cases. In one 
patient, a cough produced by mediastinal obstruc- 
tion was a particularly distressing feature. The cough 
was dry and rasping and was made worse by recmn- 
bency. The superficial veins of the anterior thoracic 
wall and neck were prominent, and examination re- 
vealed signs of pleural effusion on the left. Roentgen 
therapy to the mediastinum resulted in subsidence of 
the dyspnea and regression in the size of the mediastinal 
mass, and, although death occurred in three months, 
there was no recurrence of the cough or dyspnea after 
therapy. 

In 30 of the cases, the onset of the leukemia followed 
closely an acute infectious process of some type but, as 
acute infections of various types are common in chil- 
dren of this age group, the association may have been 
purely coincidental. The leukemia may have preceded 
the infection and so have lowered the resistance of the 
child that he was particularly susceptible to an infectious 
process. It is also possible that an unrecognized leu- 
kemia may have been present and the superimposed 
infection may have aggravated the symptoms to 
the point that they became apparent. 

Hemorrhage of some degree was observed in 30 of the 
patients prior to admission to the hospital and purpura 
in 17 patients. A far greater number displayed hem- 
orrhagic manifestations later in the disease. 

Pains referable to the bones or joints were recorded 
in 19 of the 61 cases, being somewhat more frequent in 
the aleukemic type. Roentgen evidence of bone in- 
volvement may be found in certain cases, although 
there is no correlation between this and the presence of 
pain, nor are the roentgen features of a type rvhich is 
pathognomonic of leukemia. Changes are more fre- 
quently found in the bones containing hemopoietic 
marrow and may be confined to the periosteum. The 
lesions may be either osteoclastic or osteosclerotic; 
the most frequent feature is a narrow transverse zone 
of lessened density proximal to the metaphysis of a long 
bone. In the skull and pelvis the most common lesion 
is a generalized osteoporosis which is irregular and 
mottled in appearance. 

The course of the leukemia was acute and rapidly 
progressive except in one patient who lived for fourteen 
months after the onset of symptoms. The average 
duration of life from the first symptoms until death in 
children for whom the time of death was knoum was 
eighteen weeks. This was the same for the leukemic 
and the aleukemic patients. In 9 of the IS patients 
who died under observation in the hospital death was 
due to complications or superimposed infections. 
One child died of respiratory failure preceded by ex- 
treme cyanosis from mediastinal obstruction, four 
succumbed to lobar pneumonia, and one to otitis media. 


Six children died as a result of profuse uncontrollable 
hemorrhage and one with a convulsion resulting from 
cerebral hemorrhage. Three died from progressire 
weakness and anemia. Two patients were moribund 
on admission. 

High-voltage roentgen therapy was tried for 15 
children with enlarged mediastinal nodes and for 
children in whom pressure manifestations from en- 
larged nodes were present. Such therapy relieved the 
pressure symptoms and made the patient more com- 
fortable, Roentgen therapy to the liver, spleen, or 
nodes in the absence of pressure symptoms did not 
improve the patient’s condition nor prolong life. In 
fact, in some instances it apparently made the condi- 
tion worse by greatly increasing the already elevated 
metabolic rate and hastened the fatal outcome. Trans- 
fusions were administered to 34 patients and were 
found to be of slight palliative benefit only. 


NON-NEOPLASTIC DISEASE 

Roentgen-Ray Treatment of Acute Inflammatory 
Conditions. George E. Pfahler. Pennsylvania M. J. 
47: 225-228, December 1943. 

This paper is a general review of irradiation in 
acute inflammatory conditions, based on reports in the 
literature. The author believes that Freund in 1897 
was the pioneer in this field. At first, only chronic 
inflammations, such as tuberculous adenitis, keloids, 
osteomyelitis, ringworm of the scalp, and acne ^’nl• 
garis were treated. Later, acute inflammations, such 
as erysipelas, boils, carbuncles, gas gangrene, acute 
otitis media, acute mastoiditis, and even acute general 
peritonitis, tonsillitis and tonsillar abscesses, were 
found to respond favorably. It is believed from tte 
results of experimental research and from clinical ob- 
servation that the improvement shown following X-ray 
therapy is due to the destruction of leukocytes and t e 
consequent liberation of antibodies. 

The general principles of technic should he kept » 
mind rather than any fi.xed formula applied by soroe 
author for a particular purpose. "The more acu 
the disease, the larger the area treated, and the youngc 
the patient, the smaller should be the dose; an i 
repetition is necessary the shorter should be the i 
terval.” The quality of the radiation should be su 
that 30 to 50 per cent will reach the affected area, 
chronic inflammations, one must be cautious abou r 
etition, and the total dosage must always be e 
sidered. Failure to keep account of the total 
any given length of time has often brought roen 
therapy into bad repute. .. 

In cases of gas gangrene the author quotes ^ 
saying that patients treated early will respon 
ably in most cases. , 

Boils and carbuncles can be checked if treate 
or their termination can be hastened. 

In erysipelas, irradiation may be considered a 
a specific in adults, but children do not respon '' 

Both acute and chronic thrombophlebitis b®' 
treated with good results. In the acute cases ■ 

150 r is given, using 140 to 160 kv. with 3.0 m - 
1 superficial cases and 0.3 mni. Cu plus 1.0 m 


One treatment may 


i)C 


[ceper lying inflammations, 
ulficient. . ... j;,! 

In general the lymphoid tissue m 
haryngitis is very radiosensitive. The dosage 
c between 50 and 100 r per sitting. 
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In posloiionitive parotitis x-niy tlicrapy brings ulrotit 
a marked reduction in llie death rate. In some cases 
only one treatment is necessary and Rood rcstdts have 
been obtained even wlicn suppuration supervened. 

I'or acute mastoiditis the antliorcinotesSliilliiiKer as 
advocatinp that .v-ray be used as a prophylactic nRent in 
all .simple sni)pnrations of the midille ear. The sub- 
jective .symptoms of mastoiditis are enumerated and the 
syndrome of favorable aetion after the use of x-ray 
tiicrapy is described. Jo.stii’ii T. Dan'ZKK, M.D. 

An Evaluation of Roentgen Therapy in Disease of the 
Sinuses. C. L. Crang. Canad. M. A. J. 49: 117-1 10, 
August 1013. 

Irradiation is' generally held to be of benefit in sinus 
disease because it destroys lymphw;ytes and relc.ases 
antibodie.s and enzyme.s, iirodueing a process .similar 
to the nonnal response to infection. It is only in cases 
with marked lymiihocytic infiltration in the mucosa, 
therefore, that roentgen therajiy i.s indicated. In 
the average case of acute sinusitis, which responds well to 
ordinary measures for promotimg drainage, irradiation 
will frequently relieve the headache and hasten recovery. 
In acute fulminating types, if treatment is to be of 
any v.alne it must be given early in the disease before 
invasion of the bone. The best results are obtained 
in the subacute types of infection. Chronic sinusitis 
with hyperplastic chanRe.s responds well if there is no 
sclerosi.s of the bony wall. Irradiation is of little value 
in chronic atrophic .sinusitis or sinusitis of allergic 
origin. 

The author uses I3.a kv., O.S.a mm. Cu and 1.0 min. 
A1 filter, 40 cm. distance, giving 100 r in air twice a 
week for four or five treatments, through an anterior 
portal about .5 inches in diameter. For disease of the 
posterior etlimoids or siihcnoidal sinuses he jircfcrs 
two anterior oblique fields, which, by overlapping, per- 
mit a greater depth dose. He reports a series of .57 
cases, with excellent rc.sult.s in 40 per cent, fair results in 
14 per cent, and poor results in 40 per cent. 

It is pointed out that favorable results will be ob- 
tained only if cases are studied in co-operation with a 
rhinologi.st and are carefully selected for treatment. 

M. L. COK.VKLLY, M.D. 

Treatment of Asthma with the Roentgen Ray. I. I. 
Kaplan and Sidney Rubcnfcld. Am. J. Roentgenol. 50: 
791-790, December 1943. 

The results of roentgen irradiation in 00 patients 
with asthma are analyzed and discussed. Treatment 
consisted in the administration of unit doses of 100 to 
150 r measured in air, twice or three times weekly until 
a dose of COO r was given (200 kv., 5-20 ma., 0.5 mm. 
Cu plus 1.0 mm. Al). Usually the thorax was irradi- 
ated with an open field at 40 to .50 cm. distance, alter- 
nating anteriorly and posteriorly until each side re- 
ceived 000 r. The patients had all been carefully 
studied clinieally, sensitivities had been determined, 
and corrective measures introduced. The cases had been 
referred to the radiation therapy clinic because of failure 
with other methods of treatment. 

Of 50 patients receiving irradiation over the thorax, 
30 were relieved of their anxious spasms at the end of 
one series of 000 r. Eight patients needed 700-800 r 
before they exhibited relief. In 5 cases irradia- 
tion was given over the cervical sympathetic chain, 
and these exhibited little or no response. Treatment 


over the sideeii in 4 case.s produced complete relief 
from the paroxysms. Recurrence of att.acks is, un- 
fortuiialcly, the rule rather than the exception. In 
general, the longer and more severe the illne.ss, the more 
f.avorablc the response to irradiation. Aggravation of 
symptoms often iircccded amelioration. 

L. W. Paui., M.D. 

Radiation Therapy of Acute Subdeltoid Bursitis. 
Arthur A. Brewer and Oscar C. Zink. J. A. M. A. 
122: 8(K)-S()1, July 17, 1943. 

The authors de.scribe the .syndrome accompanying 
acute .std^lcltoid bursitis as being rather typical. 
There is usually rather sudden onset of severe pain in 
the .shoulder with no history of significant trauma. 
Exquisite point tenderness may be elicited over the 
area of the subdeltoid bursa, with pain radiating down 
the arm. There is limitation of motion and mu.scle 
spasm. The patient is apprehensive about any at- 
tempts to move the arm, and there is no doubt that he 
is in severe iiain. The subacute and chronic types 
present similar but less pronounced symptoms. 

In typical cases there is rocnlgcnographically de- 
monstrable calcium deiiosition just lateral to the 
greater tubercle of the humerus, de.scribcd by Codman 
as calcification within the supraspinatus tendon 
(Bo.ston M. & S. J. 154; C13, May 31, 190G). 

For therajiy the physical factors employed were 200 
kv., IS ma., 0.5 mm. copper and 1.0 mm. aluminum 
filter, .50 cm. target-skin distance, .and 10 X 15 cm. port 
over the anterolateral aspect of the involved shoulder. 
Usually a .single dose of 300 r w.as given. In 11 of 14 
cases, this treatment was followed by aggravation of 
symptoms for ns long as twenty-four hours, after which 
spectacular relief permitted the resumption of normal 
actixaly within forty-eight hours. If relief does not 
occur in forty-eight hours, the authors suggest that 
operative removal of the bur.sa be considered. 

The re.sults in treatment of the chronic type have 
not been nearly so siicctacular, only about 30 per cent 
of the patients treated obtaining any degree of relief. 

Department of Roentgenology 
U.NIVERSITY OF MiCUIGAN (R. H. M.) 

Treatment of Plantar Warts. J. E. Gendreau and 
Origiinc Dufresne. Canad. M. A. J. 49: 35-37, July 
1943. 

Roentgen therapy is considered the method of choice 
for plantar warts sinee it curbs mitosis of the hyper- 
plastic cells and makes the honiy hyperkeratotic layer 
exfoliate. Various technics are discussed. The au- 
thors use a single moderately intensive dose of filtered 
radiation, which is repeated after a month if necessary. 
Of 38 cases thus treated 31 (81.5 per cent) were cured. 
In 3 cases contact therapy ivas used, with a single dose 
of 700 to 900 r (2 cm. distance, 1 mm. Al filter), and 
good results were obtained in all. 

If the lesions arc multiple, they should be separately 
treated, starting with the mother wart; if they are 
inflamed, treatment should be postponed a week or two; 
if they do not disappear following a single intensive 
dose or two doses at an interval of a month, treatment 
should be discontinued because of the danger of a 
radiodermatitis. 

When plantar warts do not respond to roentgen 
therapy, negative electrolysis, diathermocoagulation, 
clectrodesiccation, fulguration, or cryotherapy is used. 
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Diathermocoagulation seems to be the most reliable and 
convenient of these measures. 

M. L. Connelly, M.D. 

Some Data Concerning the Use of X-Ray Beams in 
Direct (Cross Firing) Opposition. C. W. Wilson, Brit. 
J. Radiol. 16: 247-249, August 1943. 

By means of graphs the ratio of the center dose to 
the surface dose (with back-scatter) is given for various 
field sizes, various skin-target distances, and qualities. 

Sydney J. Hawley, M.D. 


and supraclavicular and local skin metastases, there 
developed as a sequel to the irradiation late degenera- 
tive changes in the brachial ple.xus, ribs, and skin, with 
benign pathological fractures of six ribs and motor and 
sensory disturbances of the arm. The disease remained 
arrested over a seven-year period. The bone changes 
following heavy radiation are those of progressive fibto- 
sclerosis with a resultant closing of the circulation in 
the haversian systems and the periosteal vessels. The 
bones become devitalized and brittle and fracture easily. 
Because of the bone death the fractures do not heal 
but they also are insensitive. L. W. Paul, M.D. 


EFFECTS OF RADIATION 

Fractures of the Rib Cage Following Interstitial 
Radium Therapy for Cancer of the Breast. Hoke 
Wammock and Robert K. Arbuckle. Am. J. Roent- 
genol. 50: 609-615, November 1943. 

The authors’ experience has demonstrated that bone 
is not so radioresistant as was formerly thought and 
that permanent damage can result from a therapeutic 
dose applied to a nearby neoplasm. They present a 
group of 10 patients in whom fractures of the ribs 
followed treatment by interstitial radium element 
needles for cancer of the breast. These patients had 
remained free of clinical evidence of cancer for periods 
ranging from four to nine years. 

The method used consists of the application of plati- 
num needles with a wall thickness of 0.8 mm.,- some 44 
mm. long, containing 2 mg. of radium, and the re- 
mainder 60 mm. long, containing 3 mg. of radium. 
The irradiated area extends from the sternum to the 
posterior axillary line and from the supraclavicular 
fossa to the costal margin. Needles are placed so that 
they lie parallel to each other and 1.5 cm. apart, on a 
plane just beneath the tumor, either just above or just 
below the fascia. Two rows are generally used, the 
ends of the needles overlapping slightly. The average 
amount of radiation delivered is 22,000 mg. hr. Two 
patients received roentgen therapy prior to the inter- 
stitial application of radium. 

Fractures of the ribs were noted on chest roentgeno- 
grams which were made at intervals for detection of 
pulmonary metastases. There was no history of 
trauma and no evidence of local or metastatic cancer. 
Some patients gave no symptoms referable to the rib 
cage. In others, symptoms were insignificant. The 
number of ribs fractured varied from one to five. In 
most instances the fractures appeared in less than two 
years. 

The authors conclude that these rib changes are the 
result of a non-neoplastic post-gamma irradiation effect, 
brought about by an interference with the blood sup- 
ply of the ribs. It is therefore evident that adult bone 
is not resistant to therapeutic irradiation directed to a 
nearby neoplasm. Clarence E. Weaver, M.D, 

Spontaneous Rib Fractures Following Irradiation for 
Cancer of the Breast. Asa B, Friedmann. Am. J. 
Roentgenol. 50: 797-800, December 1943. 

A case is reported in which, following heavy irradia- 
tion for an adenocarcinoma of the breast with axillary 


Some of the Effects of Roentgen Irradiation on tli! 
Cardiovascular System. John E. Leach. Am. J, 
Roentgenol. SO: 616-626, November 1943. 

In experiments on adult rats it was found that at 
least 10,000 r delivered in a single dose was necessary 
to produce microscopic evidence of myocardial dam- 
age. The pericardium and endocardium of these ani- 
mals were intact. In another group of animals fol- 
lowed for over a year and given single doses up to 
7,500 r through a single portal, no late changes such as 
muscular atrophy or myocardial fibrosis were found. 

Eighty-five patients undergoing radiation therapy 
for cancer were observed over a four-year period. Some 
of these had treatment over various parts of the body 
not including the thorax, another group had treatment 
to various regions including the thorax, and a third 
group received treatment solely to the thorax, k 
general, there was a drop in the blood pressure at 
the height of the irradiation reaction. Factors chiefly 
responsible were thought to be insufficient nourish- 
ment with weight loss, anemia, tumor infection, toxe- 
mia, fever, and tumor cachexia rather than the de- 
pressing effect of the roentgen rays themselves. Te'i 
patients showed different arrhythmias of all type-'- 
These, with one exception, were present before roenfger 
therapy was instituted and followed the same mui® 
seen in patients not subjected to irradiation, t 
was no conclusive evidence that chronic pencar 1 1 
and pleuropericardial adhesions were the result o > 
radiation. In 4 patients a rather marked csro ^ 


sinus syndrome developed during the course 


ofrocni- 


gel theriV This was probably due to the prex 
sure of infected metastatic nodes on the caroti si 
rather than any specific action of the roentgen 
The venous pressure may be elevated and t e c 
lation time may be prolonged. This may be 
angulation of the left innominate vein and sup 
vena cava associated with irradiation pleuropu 
in the upper right lung field. Changes m 
cardiogram may result from changes in ‘ 

of the heart in the chest. This change in post i .. 
be quite marked when the left lung is irradia c . 
probable that electrocardiographic 
to changes in the direction of the electrical p 
and are not the result of myocardial disease. . 

The author concludes that he has found no j. 
that the heart has been damaged by roentgen 
as it is used today in the treatment of cancer. 

Clarence E. Weaver, 
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Diathermocoagulation seems to be the most reliable and 
convenient of these measures. 

M. L. Connelly. M.D. 
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J. Radiol. 16: 247-249, Augnst 1943. 

By means of graphs the ratio of the center dose to 
the surface dose (with back-scatter) is given for various 
field sizes, various skin-target distances, and aualities. 

EDITOR 

Howard P. Doub, M.D., Detroit, Michigan 


and supraclavicular and local skin metastases the 
developed as a sequel to the irradiation late degeaeri 
tive changes m the brachial plexus, ribs, and skit rit 
benign pathological fractures of six ribs and motor aa 
sensory disturbances of the arm. The disease remaine 
arrested over a seven-year period. The bone change 
fo lowing heavy radiation are those of progressive fibre 
sclerosis with a resultant closing of the circulation h 
the haversian systems and the periosteal vessels. Tk 
bones become devitalized and brlttle and fracture easily. 

ASSOCIATE EDITOR 

John D, Camp, M.D,, Rochester, Mins, 


PUBLICATION COMMITTEE 
Sydney J. Hawley, M.D., Chairman 
Kenneth S. Davis, M.D. 

Leo G. Riglcr, M.D. 


GENERAL INFORMATION 


Radiology is entered as second class matter at Syra- 
cuse, New York, and Easton, Penna., under the Act of 
August 24, 1912, and accepted November 24, 1934. 
Radiology is published by the Radiological Society of 
North America as its official Journal. Subscription 
rate S6.00 per annum. Canadian and foreign postage, 
$1.00 additional. Single copies, 75ji each. All corre- 
spondence relative to business matters connected with 
the Radiological Society of North America and Radi- 
ology, or remittance for non-member subscriptions, 
should be made payable to the Radiological Society of 
North America and should be addressed to the Secre- 
tary-Treasurer, Donald S. Childs, M.D., 607 Medi- 
cal Arts Building, Syracuse, New York. In re- 
questing change of address, both the old and the new 
address should be given. 

Dues to the Radiological Society of North America 
include subscription to Radiology and should be paid 
to Donald S, Childs, M.D., Secretary-Treasurer, 
607 Medical Arts Building, Syracuse, N, Y. 

The rate for “want” advertisements for insertion in 
the Classified Section is 8 cents per word, minimum 
charge $2.00. Remittance should accompany order. 
Rates for display advertisements will be furnished upon 
request. 

Inquiries regarding the program for the Annual 
Meeting of the Society for the current years should be 
sent to the President. 


Radiology is published under the supervision of the 
Publication Committee of the Radiological Society of 
North America, who reserve the right to reject any 
material submitted for publication, including adver- 
tisements, No responsibility is accepted by the Com- 
mittee or the Editor for the opinions expressed by the 
contributors, but the right is reserved to introduce such 
changes as may be necessary to make the contributions 


conform to the editorial standards of Radiology. 
Correspondence relating to publication of papers should 
be addressed to the Editor, Howard P. Doub, M.D., 
Henry Ford Hospital, Detroit, Michigan. 

Original articles will be accepted only with the under- 
standing that they are contributed solely to Radioloot 
Articles in foreign languages will be translated if thef 
are acceptable. Manuscripts should be typewrittcoi 
double-spaced, with wide margins, on good paper, so 
the original, not a carbon copy, should be subniitte ■ 
The author’s full address should appear on the rosnu 
script. It is advisable that a copy be retained for re 
erence as manuscripts will not be returned. 

Illustrations and tables should be kept within 
able bounds, as the number which can be pub u ' 
without cost to the author is strictly limited- ® 
excess figures and for illustrations in color, esluue 
Yvill be furnished by the Editor. Photographic pDC 
should be clear and distinct and on glossy P^P 
Drawings and charts should be in India ink . 
or on blue-lined coordinate paper. 
reproduce satisfactorily. All photographs an 
ings should be numbered, the top should be m ic ^ 
and each should be accompanied by a legen w 
corresponding number. Authors are requeste 
dicate on prints made from photomicrograp s 
ferent types of cells to which attention is 
drawing lines in India ink and writing in t e 
The lines will be reproduced, and the words wi 
in type. Attention should be called to bj- 

should be brought out in completed illustra i 
tracings and suitable texts. These instruction 


le concise and clear. 

As a convenience to contributors to Radio 
re unable to supply prints for their manusc 
iditor can arrange for intermediate prints r 

enograms. . ^.itliors.^'’’ 

The Society will furnish fifty reprints fo 
rhich arrangements must be made with t e 


Contents of Radiology 


copyrighted 1944 by The Radiological Society of North America, In=- 


IV 


RADIOLOGY 

A. MONTHLY JOURNAL DEVOTED TO CLINICAL RADIOLOGY AND ALLIED SCIENCES 

PUBUSHED BY THE RADtOLQGtCAU SOCIETY OF NORTH AMERICA 


Vol. 43 AUGUST 1944 No, 2 


Correlation of the X-Ray Diagnosis with the Operative 

Findings in Small-Intestinal Obstruction 

CLAUDE I. HUNT. M.D. 

Associate in Surgery, Univorsily of Kansas Medical School 
Kansas City, Mo. 


W HILE ADEQUATE recognition is given 
to tlie early radiological investiga- 
tion of lesions in tlie stomach, duodenum, 
and colon, tlie value of this procedure in 
small -intestinal obstruction is overlooked. 
This is due probably to tlie stress tliat has 
been placed upon tlie fonner at tlie ex- 
pense of tlie latter. So important is tlie 
x-ray in the early diagnosis of intestinal 
obstruction tliat emphasis should be placed 
repeatedly upon its use. 

In the stomach and colon the gas is more 
or less free and its distribution is demon- 
strable as a shadow on tlie film; in the 
small bowel the gas is distributed and 
intimately mixed with tlie bowel contents 
and cannot normally be shown by radiologic 
study. Its demonstration is indicative of 
bowel interference and is of pathological 
significance. It presents a shadow early in 
obstructive lesions of the small bowel which 
is of great diagnostic value. 

Although gaseous shadows in tlie small 
bowel have been known for over thirty 
years to be of some importance as an 
indication of disturbed motility, the pro- 
fession is still not sufficiently impressed with 
their diagnostic value to institute an early 
radiological study in small bowel obstruc- 
tion. Schwarz, in 1911, called attention to 
the gaseous shadows seen in the small bowel 

^ by title at the Twenty-ninth Annual Meeting 
of the Radiological Society of North America, Chicago. 
HI., Dec. 1-2, 1943. 


in obstructive lesions and indicated their 
significance. He advised tlie use of an 
opaque medium as a confimiator>'^ diag- 
nostic agent. In 1914 Case described gas 
shadows in tlie small bowel as a diagnostic 
aid in obstruction. Kloiber, in 1919, was 
the first to state tliat tlie diagnosis of small- 
bowel obstruction could be made by tlie 
gaseous shadows on an x-ray negative, and 
tliat a contrast medium was not necessar}’’ 
for confinnation. He demonstrated tliat 
gas shadows in tlie small bowel were ab- 
normal and indicative of obstruction. 

The typical transverse pattern, described 
by Case, is not necessary for a diagnosis 
of small-boivel obstruction. A collection 
of gas in the small bowel in tlie adult may be 
considered as synonymous witli obstruction. 
In very small cliildren, gas may be seen in 
the small bowel and be of no diagnostic 
significance. The collection of gas after 
obsthiction is not a late development; it is 
seen soon after the onset of tlie obstruction, 
usually being demonstrable without diffi- 
culty in four or five hours. The distribu- 
tion of the gas in tlie small intestine is 
indicative of the probable type of lesion. 
In simple obstruction, it may be centrally 
located, with a transverse long axis; 
in loop, obstruction, the dilated loops may 
assume no definite pattern, and proximal 
bowel distention is slow in developing. If 
the walls separating loops are thick, it 
107 
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Fig. 3. Case III: Loop obstruction secondary to volvulus. Roentgenogram and operative specimen (metric rule). 


may be deferred until rehabilitation of tlie 
patient can be accomplished and intestinal 
decompression established. A loop ob- 
struction, vohoilus or strangulation, on tlie 
other hand, demands immediate operative 
interference because of tlie danger of de- 
vitalization and bowel gangrene. Witli 
such obstruction, the bowel is not ob- 
sen-ed assuming the transverse position, 
but forming one or more distended loops, 
with no set pattern and with little or no 
proximal distention until the obstruction 
has been present for some hours. The 
reason for the delay in distention of the 
proximal bowel is not understood, but it is 
probably due to the associated hyperemia 
and edema. Wangensteen mentions the 
altered state of the bowel proximal to the 
infarcted loop as a partial explanation. 

The simple adhesive obstructions are 
probably the most common tj’pes involv- 
ing the small intestines, and their presence 
can be detected early by radiological study. 
The pattern is characteristic, and the 
sequelae of loss of electrolytes and of body 
fluids and distention are in relation to the 
extent and level of the obstruction. 


Casr 1 : M. I. entered the liospital with abdominal 
pain, periodic in character, and with moderate dis- 
tention. Little or no fluid lo.ss from vomiting had 
occurred. .\ recent operation had been performed 
elsewhere for an acute appendicitis. Recover}' had 
pcen uneventful, without protracted hospitaliza- 
tion or abdominal drainage. 

Obstruction was susj)ectcd because of the nature 
of the complaints, the absence of swnptoms indi- 
cating any other type of colic or localized inflam- 
matory process, and the presence of an abdominal 
operative scar, which always adds weight to the 
suspicion of small-intestinal obstruction. An x-ray 
Aim (Fig. 1) revealed obstrucb'on of the distal por- 
tion of the small bowel with only moderate proximal 
bowel distention. Favorable systemic and local 
conditions warranted immediate operation, which' 
corroborated the x-ray diagnosis of small-bowel ad- 
hesive obstruction. The terminal ileum was con- 
stricted and angulated by a band of adhesion. 
Recovery was uneventful. 

Case II ; A similar condition is shomi in M. H., 
a girl of 13 3'ears who, six weeks previously, had an 
appendectomy for acute appendicitis, accompanied 
by drainage. Abdominal pain suggestive of ob- 
struction prompted an x-ray study of the gaseous 
distribution in the intestinal tract. This readil}’ 
revealed a simple obstructive -lesion of the terminal 
small bowel (Fig. 2). Again operation corroborated 
the x-ray diagnosis. Recover}' was prompt after an 
adhesive obstruction G or 8 inches from the cecum 
was freed. 
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I'i^. •}. Case IV: A. Distcaiioa of coils of small bowel nineteen days following operative procedure. B. De- 
flation of small intestines by use of a Millcr-Abbott tube. 


C.\S!: Ill: Figure :> shows thepattcni of intes- 
tinal gas in a inicldle-aged woman, S. B.. who had 
tirevioiisly liad a iianhyslercctoniy for a fundal car- 
eiiKinm of the uterus. The x-ray diagiiosis was a 
loop obsimelion of the small intestine, without 
proximal bowel distention, and immediate opera- 
tion was advised. The jiossibility that obstruction 
was due to metastatic cancer was considered. At 
operation a loop obstruction with volvulus and gan- 
grenous bowel, adhesive and benign in character, 
was found. Ucsection with side-to-side anastomosis 
was followed by a nonnal convalescence. The 
ojKTative lindirigs conlirmed the radiologictil diagno- 
sis. The resected siiecimcn is shown in Figure ll, 

Sniall-bowcl obstnicUons frequently 
occur in association witli innainmatorx- 
lesions within the abdomen and usually 
present the characteristic pattern of a pro- 
gressive proximal bowel distention in which 
the viability of the bowel is not in jeopardy. 
In this type of obstniction it is not often 
necessarx' to interfere stirgically, as the 
condition results from localized inflamma- 
tion and edema which narrow and con- 
strict the adherent bowel to the point of 
ol)Stniction. The constriction will u.sually 


disappear, and the bowel again become 
patent, if the patient can be carried along 
by intestinal intubation and sudi reliabili- 
tation methods as administration of fluids 
and salines and transfusion until tlie in- 
flammatory’ process has subsided. 

Surgery* is attended by”^ great danger to 
tlie inflamed edematous bowel and may 
lead to extension of the infection. In- 
testinal decompression by- tlie iSIiller- 
Abbott tube reduces distention and lessens 
tlie edema and hy-pertrophy- proximal to die 
obstruction. AVitli intubation and appro- 
priate systemic measures, recovery- will 
occur witliout resort to surgery-. Enter- 
ostomy- is not required, as a more effective 
decompression measure is found in in- 
testinal intubation. Enterostomy' is in- 
efrcctivc. since it drains only a limited 
segment of die bowel or a few distended 
loops and has many hazards. 

C.\si: I\': Tin's case illustratc.s the value f’f 
conscivative decoinpre.ssive uicasurcs. tV. H.. J* 
lO-ycar-ohl briy, presented the jiicture of an acute 
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abdominal coudilion of several days' duration. Flic 
abdomen was board-like but not distended; the 
pulse was fast; the temperature was elevated H 
degrees; the white blood count was 20,00(1. The 
patient was dehydrated and in very unfavorable 
condition for immediate surgery. vSince it had been 
several days since the onset of the acute j)roccss, 
and because of the i)Oor condition of the patient, 
conservative measures were followed. A mass de- 
veloped and sub.sccincntly a large appendiceal ab- 
sexiss was surgically drained. Convalescence was 
stormv but progressive nntil the 10th jjostoperativc 
day, when abdominal pain, periodic and cramp-like 
in character, developed. Diffuse abdominal colic 
was followed by vomiting. Obstruction was sus- 
pected, and a film of the abdomen (Fig. -l-A) showed 
rather e.vtensivc distention of the small bowel. A 
diagnosis of obstruction of the small iutcstiucs was 
made, due to i)roximity of the gut to the inflamma- 
torj’ process. The use of the .\Iiller-Abbott tube 
(Fig. 4B), adccinatc fluids, saline, glucose, and blood 
transfusions resulted in com])letc recovery after a 
secondary abscess spontaneously drained through 
the operative incision. .After forty days of hosin'- 
talization convale.scencc was comiiletc, and the 
patient was discharged. 

External strangulation obstruction in 
tile nature of hernia usttally requires no x- 
ray study, as tlie patient seeks medical 
aid early and the diagnosis is made before 
abdominal distention occurs. Occasionally 
an obscure hernia witliin tlie abdomen 
arouses the suspicion of intestinal obstruc- 
tion and is confirmed by a radiographic 
film. The picture is similar to that of a 
simple obstruction, with tlie added danger 
of segmental bowel gangrene. 

Case V: This recent case shows the possible 
danger of bowel gangrene in an apparently simple 
obstruction. The patient, F. P., 07 3 ’ears of age, 
gave no historj’ of previous intestinal disorder and 
had undergone no abdominal surgery. The radio- 
graph (Fig. 5) demonstrated gaseous distention 
of the small bowel of the simple obstructive type. 
Operation revealed a Richter’s hernia of the small 
bowel into the femoral canal. The segment of 
bowel involved was viable and recovery was without 
difficult}'. 

In patients of advanced years in tlie 
absence of previous abdominal surgery, 
the possibility of a colonic lesion must be 
given careful consideration. This can be 
most effectively determined by barium 
enema. Such a lesion being excluded, some 
variety of internal hernia must be con- 
sidered. 



Fig. 5. Case V: Gaseous distention indicating ob- 
struction dne to a Richter’s hernia. 


Intussusception presents two avenues for 
profitable use of tlie x-ray. First, it is 
most valuable in confirming tlie diagnosis 
sirspected from tlie passage of blood and 
mucus in tlie stools of an infant or small 
child who has abdominal colic and a pal- 
pable mass. vSecond, it is the only guide by 
which one may be certain of reduction by 
non-surgical means. Only with tlie aid of a 
tliin opaque enema can complete reduction 
be determined. Reduction may appear to 
be successful when in reality a segment at 
the ileocecal valve may remain intussus- 
cepted. The completeness of reduction 
can be detennined only by use of an 
opaque medium which shows the entire 
outline of tlie colon and cecum. 

Figure 6 (Case VI) shows an intus- 
susception before reduction by barium 
enema (A) and illustrates the complete- 
ness of reduction as demonstrated by a 
well-visualized cecum (B). Figure 7 (Case 
yil) shows an intussusception of tlie ileum 
into the splenic flexure, requiring surgical 
reduction. 

The clinical history of • tlie obb 
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Fig. 0. Case VI ; A. Changes in the contour and outline of the opaque column indicating intussusception. 

B. Intussusception completely reduced. 


patient is as essential to proper interpreta- 
tion of tile film by the radiologist as it is to 
the surgeon. A co-operative exchange of 
information is essential and helpful to 
both. The radiologist must associate the 
clinical history and physical findings with 
the radiographic picture. He must there- 
fore evaluate the symptoms and signs of 
small bowel obstruction. WTiile intestinal 
obstruction presents few or no early 
physical signs, tlieir ver>- absence indicates 
that tliere is no localized process in any of 
the four quadrants of the abdomen. The 
colic is diffuse and periodic and differs from 
any otlier fonn of abdominal colic, which is 
usually localized in cliaracter and constant 
and continuous in type. Abdominal rigidity 
and localized tenderness are not present as 
in an acute inflammatory' process involving 
Uie appendix or gallbladder, or a per- 
forated duodenal ulcer. The pain comes 
in paroxysms, witli intcreals of relief. 
Peristalsis may be seen over tlie abdomen 
during tlie spasms of pain, and auscultation 


may reveal the increased sound of in- 
testinal contractions. The abdomen pre- 
sents a noisy rumbling sound during these 
paroxysms — borborygmus . 

It must be remembered, as emphasized 
by Wangensteen, that the passage of gas or 
movement of the bowels does not eliminate 
the possibility of obstruction. The bowel 
distal to the obstruction is unimpaired and 
may function normally, completely empty- 
ing itself of gas and feces. Wangensteen 
and Goehl state that good results may be 
obtained by an enema, and unless this is 
kept in mind, a false security may result 
from a copious passage of gas or evacuation 
of tlie bowels. 

Tenderness or muscle rigidity is present 
witli loop obstruction only when die dis- 
tended loop of congested bowel is in con- 
tact witli the parietal peritoneum. Vomit- 
ing is dependent upon tlie duration and tlie 
level of tlie obstruction and tlie degree of 
tlie distention. The very' absence of early 
phy’sical signs suggests tlie possibility of 
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bowel obstniction and, in a jiaticnt who 
has had one or more abdominal 0 ]icrations, 
should bring to tlie surgeon’s mind Uie 
possibility of adhesive obstruction and 
cause him to seek the information which the 
radiologist can so accurately furnish. 

In partial obstruction mucli difficulty 
may be experienced in making a diagnosis 
from tlie radiographic film unless inter- 
mittent complete obstruction is present. 
Lockwood emphasizes tlie advantage of 
an opaque medium as an aid to diagno- 
sis. Its significance centers around the 
rapidity of its progress through tlie in- 
testinal tract. Any retardation of the 
barium or tlie detection of a malformed 
loop is of great significance. Frequent 
films are necessarj’- to follow the barium in 
its intestinal advance. 

The indications for tlie use of the Miller- 
Abbott tube in small-intestinal obstruction 
are ver}' definite. In our hospital tlie pro- 
cedure of passing tlie tube is usually 
quickly accomplished by our radiologist, 
Dr. Ira H. Lockwood, and his associates, 
whose splendid co-operation we ac- 
knowledge. This we believe to be a func- 
tion of the radiological department, as 
intestinal intubation can be done success- 
fully only under fluoroscopic observ'^ation. 
The tube is indicated and extremely useful 
in simple adhesive obstruction with ex- 
tensive proximal distention and for decom- 
pression prior to operation. It is valuable 
in early obstruction of a similar nature to 
prevent postoperative ileus and to hasten 
restoration to normal of an already 
partially distended bowel. It is not indi- 
cated as a preoperative measure in loop 
obstruction, in volvulus, or strangulated 
obstruction where the viability of the 
bowel is in jeopardy. It may be valuable 
as a postoperative decompressing agent 
to prevent further distention and to hasten 
restoration of bowel tone. Although the 
Miller-Abbott tube has fallen into dis- 
repute in many sections of tlie country, 
we feel that it is beneficial and can be 
applied in selected cases of intestinal ob- 
struction. 

The passage of the Miller-Abbott tube 



Fig. 7, Case VII: Gas-fillcd intestine indicating an 
intussnsception tliat required .surgical reduction. 


into tlie small bowel requires patience, 
along witli a certain amount of skill. We 
are under tlie impression tliat mucli time 
can be saved the patient by starting the 
intubation under fluoroscopic control. The 
procedure followed by Loclavood is as 
follows ; 

The patient is brought to tlie x-ray de- 
partment witli tlie necessar)’^ equipment. 
The tube is assembled and cliecked by the 
radiologist. If tlie patient is apprehensive, 
gags easily, or is restless, he is given sodium 
phenobarbital (grains 1 to 4 intravenously, 
depending upon his size) along witli atro- 
pine (grains 1/150 to 1/75). We feel tliat 
tlie depressant action of the phenobarbital 
on tlie gastro-intestinal tract is much 
less than that usually accompanying an 
opiate. 

The tube is inserted into the stomach 
through the nose and pushed down along 
the greater curvature in an attempt to pass 
it through the pylorus. If the tube does 
not enter the duodenum immediately, the 
balloon of the tube is inflated slightly and 
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is left in close proximity to the duodenum. 
Peristaltic action of the stomach will pull 
the tube through into the small bowel in 
the average case. 

In patients with paralytic ileus and in 
moribund patients the instillation of hyper- 
tonic saline into the colon or an infusion of 
hypertonic saline into the vein will result 
in an increase in the peristaltic activity of 
the bowel. Only one word of caution — ^the 
reaction to the saline is sometimes violent. 
One must be sure that the tube is on its 
way down into the small bowel before the 
saline is administered, as perforation of the 
bowel may result without any means of de- 
compression. 

In our series of cases with the Miller- 
Abbott tube used as an adjunct in in- 
testinal obstruction we found a definite 
improvement in the condition of the pa- 
tients in twelve to twenty -four hours. 

CONCLUSIONS 

1 . The x-ray should be more frequently 
employed by tlie surgeon as a diagnostic 
agent in suspected small-bowel obstruc- 
tion. 

2. A radiographic film reveals much in- 
formation concerning the patency of the 
small-intestinal tract. 

3. The probable location and nature of 
the obstruction can be determined by radio- 
graphic stud5L 

4. The immediate urgency of surgery 
can be detennined by tlie type of bowel 
distention, there being usually a different 


pattern of gas distribution in the simple 
than in the strangulated obstruction. 

5. Many features serving to distinguish 
between mechanical obstruction and ileus 
can be observed by radiographic study. 

6. The value of a barium enema in the 
reduction of intussusception is emphasized. 

7. Clinical analysis of the symptom 
complex should be a part of the radi- 
ologist’s' information in interpreting the 
x-ra)'' film. 

8. The indications for use of the Miller- 
Abbott 'tube are stressed and a method of 
passage is described. Passage of the tube 
is a function of the radiological department. 

1612 Professional Bldg. 

Kansas City, Mo. 
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The Roentgenologic Features of Mediastinal Tumors' 

LAURENCE L. ROBBINS, M.D. 

Boston, Mass. 


ALTHOUGH MEDIASTINAL tUlllOrS are HOt 

common, their incidence is frequent 
enough to warrant furUier investigation. 
Up to Uie present time their preoperative 
classification lias proved difiicult or im- 
possible, but in view of the continued prog- 
ress in the field of thoracic surgeiy, their 
dilTerentiation jirior to operation lias be- 
come increasingly important. The present 
study was undertaken in an effort to de- 
termine whether any of tJiese tumors had 
cliaracteristic roentgenologic features. 

During tlie . period from 19oS through 
1942, 44 cases of proved mediastinal tu- 
mor were found among approximately 
00,000 chests examined at the Massa- 
chusetts General Hospital. Malignant 
l}Tnplioma and metastatic involvement of 
the mediastinal lymph nodes were not 
included in this study. Heuer and Andrus 
(3), in a monograph covering tlie literature 
up to 1940 and including their own cases, 
reviewed a great variety of mediastinal tu- 
mors and discussed their diagnosis and 
treatment. Our group is smaller and does 
not include as many different types of 
tumor, but all of the 44 cases were proved 
by operation, aspiration, or autopsy. The 
series included 25 congenital tumors — 15 
“bronchiogenic” cysts (6), 7 dermoid 
cysts, and 3 malignant teratomata — 14 tu- 
mors of neurogenic origin, 1 malignant 
tumor, unclassified, and 4 tumors of the 
thyroid, parathyroid, or thymus glands. 
The last 4 included 2 intrathoracic goiters, 
one thymic tumor, and one tumor of the 
parathyroids. 

CONGENITAL TUMORS 

Bronchiogenic Cysts (6) : From the 
roentgenologic point of view the most im- 
portant diagnostic feature of a bronchio- 
genic cyst is a smooth, round or ovoid 


shadow arising anywhere within the medi- 
astinum without evidence of bone erosion or 
calcification. Demonstration of tracheal 
attachment offers additional diagnostic 
evidence, but is not conclusive, since a 
substernal thyroid, an aneurysm of the 
innominate arter)’-, and other masses may 
be attached to the trachea and may present 
a similar appearance. It .should be re- 
membered also that bronchiogenic cysts 
ma}' grow within the lung as well as in the 
mediastinum. 

Unless the cyst becomes infected, its 
di.scovery is usually incidental. Those 
cysts in our scries which became Infected 
simulated lung abscess, or empyema with 
a bronchial fistula, in symptomatolog)’- 
and somewhat in tlieir roentgen appear- 
ance. In the group of 15 the sex distri- 
bution was about equal, S males and 7 
females. 

Dermoid Cysts {Fig. 1): All of the 7 
dermoid cysts were in tlie anterior medi- 
astinum. Only one was found in the 
upper portion; the others were located in 
tlie middle and inferior portions. As a 
rule, tlie outline of tlie dermoid cyst was 
slightly irregular as compared to the 
smooth, rounded outline of tlie bronchio- 
genic cyst. In size the dermoid cysts 
varied from 7 cm. to 17 cm. in diameter. 
Three showed calcification in the wall, one 
with actual bone formation. In one case, 
the cyst communicated with a bronchus 
and showed a fluid level, as well as what 
was apparently semisolid material. None 
showed fluid in the pleural ca^dty. In 
2 cases, atelectasis of the adjacent lung 
was present. 

Teratomata {Fig. S): The 3 teratomata 
in tlie group were located in the anterior 
mediastinum. Two showed slight lobula- 
tion of outline; the tliird was smooth. All 
were homogeneous in density; all showed 
a small amount of atelectasis of the ad- 
jacent lung, and all gave evidence of fluid 


* From the Department of Radiology, Massachusetts 
General Hospital, Boston, Mass. Accepted for pub- 
lication m December 1943. 
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brSft had betn '^‘^ation. The right 

and containing air, fluid, and semisolid material arose from mass with calcification in the wall 

overlying the aortic arch was thought to reorecenr an kft mediastmum. The dense area of calcification 

was negative. Thoracotomy iras done and l^dermoirf m devdoped tooth fragment. Bronchoscopy 

branch of the left upper lobe bronchus. ^ excised. There \vas a fistulous connection with a 


in the pleural cavity. All 3 patients died- 
one at operation; one the day following 
aspiration biopsy (death was not related 
to^ the operation so far as could be deter- 
mined); and the third several months 
after x-ray therapy, with metastases in the 
liver and lumbar spine. 

TUMORS OF NEUROGENIC ORIGIN 

The group of neurogenic tumors was 
composed of 10 neurofibromata, 2 ganglio- 
neuromata, and 2 cases diagnosed as 
neuroblastoma, which probably belong to 
the group commonly called sympathetic 
neuroblastoma. In 9 cases the tumor 
arose in the posterior mediastinum. This 
is readily understood, since tlie maiority of 
nerves, including the sympathetic gancrlia 
are located in this area. Five tumors,’ 
houeier, arose in the anterior medi- 
astinum. A recent report concerned neu- 
rofibromata arising from the vagus ner\-e 
(2). In some of our cases it has been diffi- 


cult to determine the exact nerx^e from 
which the tumor originated. Although 
dumb-bell neurofibromata are relatively 
common, none of the present group was of 
that type. 

There are no differential diagnostic 
points to characterize fibromata, ganglio- 
neuromata, or the malignant variations of 
these types of tumor. Of the 14 neuro- 
genic tumors, all were homogeneous in 
density (Fig. 3). One was attached to 
the lower third of the esophagus in tlie 
middle portion of the mediastinum. The 
majority of the tumors were smootli: 4 
showed slight lobulation. The size varied 
from 6 cm. in diameter up to a mass en- 
tirely filling one side of the chest. In 3 
cases there was collapse of a lung, or a 
portion of tlie lung, due to pressure on a 
bronchus. In no instance was tliere fluid 
in the pleural cavity. Calcification was 
present in 3 cases. 

It has been said that erosion of bone is 
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l<tuusl had >>een^cnioved^^f^r^cardno^ma^one'vear before*^*V^ hemoptysis of eleven weeks’ duration. The right 
and eoutaining air, fluid, and semisolid material arose from ^ mass with calcification in the wall 

'■vcrlying the aortic arch was thoueht to renrpspnt lelt mediastinum. The dense area of calcification 

"■as negative. Thoracotom^w'as dSe and aTrmoifpv^f fragment. Bronchoscopy 
hr uic!i of the* left tipper lobe bronchus. e.\cised. There was a fistulous connection with a 


in the pleural cavity. All 3 patients died: 
one at operation; one the day following 
aspiration biopsy (death was not related 
to tlic operation so far as could be deter- 
inined); and the third several months 
after x-ray therapy, with metastases in the 
liver and lumbar spine. 

TUMORS OF NEUROGENIC ORIGIN 

The group of neurogenic tumors was 
composed of 10 neurofibromata, 2 ganglio- 
neuromata, and 2 cases diagnosed as 
neuroblastoma, which probably belong to 
the group commonly called sympathetic 
neuroblastoma. In 9 cases the tumor 
arose in the posterior mediastinum. This 
is readily understood, since tlie majority of 
nerves, including the sympathetic gano-lia 
are located in this area. Five tum^’ors’ 
however, arose in the anterior medi- 
astinum. A recent report concerned neu- 
rofibromata arising from the vagus ner\"e 
(2). In some of our cases it has been diffi- 


cult to determine the exact nerve from 
which the tumor originated. Although 
dumb-bell neurofibromata are relatively 
common, none of the present group was of 
that type. 

There are no differential diagnostic 
points to characterize fibromata, ganglio- 
neuromata, or the malignant variations of 
these types of tumor. Of the 14 neuro- 
genic tumors, all were homogeneous in 
density (Fig. 3). One was attached to 
the lower third of the esophagus in the 
micidle portion of the mediastinum. The 
majority of the tumors were smootli; 4 
showed slight lobulation. The size varied 
from 6 cm. in diameter up to a mass en- 
tirely filling one side of the chest. In 3 
cases there was collapse of a lung, or a 
portion of the lung, due to pressure on a 
bronchus. In no instance was there fluid 
in the pleural cavity. Calcification was 
present in 3 cases. 

It has been said that erosion of bone is 



Fig. 2. A 33-year-old male entered the hospital because of a superior mediastinal syndrome with extreme 
dyspnea. The possibility of malignant lymphoma was considered and a therapeutic trial of radiation was given. 
The mass continued to grow, however, and the patient re-entered the hospital in a critical condition three weeks 
later. An aspiration biopsy was done. Death occurred the following day, but not as a result of the operation. 
At autop.sy, malignant teratoma was found in the right .superior mediastinum, with metastases in the mediastinal 
lymph nodes and lung. Partial obstruction of the superior vena cava and atelectasis of the right upper lobe were 
present. 



Fig. 3. A 24-year-old, single male entered the hospital with a three-year history of increasing nervousness, 
dyspnea, and palpitation on exertion. There had been no hemoptysis and no cough. There was a Horner’s syn- 
drome on the right. Roentgenologic examination of the chest revealed a smooth, sharply defined, rounded mass 
projecting into the right apex from the superior mediastinum. It lay in the posterior portion of the mediastinum, 
there was no evidence of bone erosion. The pleural reflection was well demonstrated in the oblique view. The 
tumor was incompletely removed. Histopathologic diagnosis; Ganglioneuroma. 
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I'ig. 4 A 41 -year-old female entered the hospital for study of dyspnea. The onset followed an acute upper 
re«.piratt)ry infection a year and a half before. Roentgen examination of the chest revealed a smooth, round, soft- 
tissiir posteriorly, overlying the 8th to the 10th ribs. There was definite erosion of the 9th rib close to the 
ri Kion of the angle A diagnosis of neurofibroma was made. The tumor was removed surgically. Histopatho- 
I'lgn diagnosis: N'curofibroma. 



hig. .'t, A (si- year-old male entered the hospital for diagnosis and treatment of a mass in the right .superior 
mefliastimim I his mass was discovered accidentally during investigation of pain in the region of the right 
shoulder, rhe patient received a therapeutic trial of x-ray irradiation elsewhere without effect. The mass la} 
in the mid-portion of the mediastinum displacing the trachea anteriorly and the esophagus to the left. It '^as 
attached to the trachea and was thought to represi-nt a cyst Operation showed it to be an intrathonacic colloid 
goiter (This case was pnbli.shed as Case ‘dPItlo. Case Recortis of the Massachusetts General Hospital, Ncn 
Hngland j. Med. 229; .T.G. 10!.’J.> 
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indicative of malignancy. vSi.x patients 
of tliis group showed bone changes which 
we have described as erosion. In this 
sense, however, the word “erosion” de- 
notes an apparent wearing awa}’’ of bone as 
from constant pressure (Fig. 4). Tliese 
dianges are similar to those seen in the 
spine due to aortic aneurj'sm. The tenu 
“erosion” has been applied in sharp con- 
trast to “bone destruction,” such as 
is seen in malignant bone lesions. In no 
instance in tliis group was there evidence 
of invasion of Uie bone by tumor. 

Two of the neurogenic tumors were ma- 
lignant, being diagnosed as iieuroblastoma. 
From tlie roentgenologic examination there 
was notliing to indicate malignancy ; 
neither case showed evidence of pleural 
fluid, bone destimction, or invasion of the 
lung. There was nothing in the history 
or in tlie roentgen examinations to indicate 
rapid growth of the lesion in either instance. 
Since tlie benign and the malignant tumors 
of this type cannot be differentiated, it 
becomes more apparent that surgciy is the 
treatment of choice. 

^lALIGNANT TUMOR, UNCLASSIFIED 

One of the group was a tumor presenting 
in the right mid-chest, which, prior to 
operation, was thought to be a benign 
lesion. It proved to be malignant but 
could not be classified. The patient had 
shown symptoms consistent Avith a superior 
mediastinal syndrome. Roentgenologi- 
cally the tumor shoived slight lobulation; 
there was some atelectasis within the lung, 
and a small amount of fluid within the 
pleural cavity. 

TUMORS OF THYROID, PARATHYROID, AND 
THYMIC ORIGIN 

Goiter: The easily recognized substernal 
goiter was not included in this series. It 
usually lies in the anterior superior medi- 
astinum, has either a smooth or lobulated 
outline, and often shows an area of cal- 
cification. It is attached to the trachea, 
displacing it to one side or the other, with 
the greatest displacement at the largest 



Fig. (5. A 22-year-okl female entered the hospital for 
study. The bones showed the classical changes of hyper- 
thyroidism. There had been previous explorations of 
the parathyroid areas. Roentgenologic examination of 
the chest revealed a o X 2,5 cm. mass in the right upper 
mediastinum, displacing the trachea and esophagus to 
the left. This mass was interpreted as a substernal 
parathyroid tumor. Operation and histopathologic 
examination confirmed this diagnosis. (This case was 
published as Case 2,5201, Case Records of the Massa- 
chusetts General Mospit.al, New Engl.ind J. Med. 220: 
1082, 1039.) 

portion of the tumor. The displacement 
extends upward to the laiynx (I). 

Intrathoracic goiter (Fig. 5), in contrast 
to substernal goiter, may be mistaken for 
a mediastinal tumor roentgenologically. 
The two cases of intrathoracic goiter in 
our series were both diagnosed preoper- 
atively as mediastinal cysts. One was 
located in the right antero-inferior medi- 
astinum and Avas resting on the diaphragm ; 
the second AA’-as in the right superior medi- 
astinum, posterior to the trachea and dis- 
placing the esophagus. The tumors were 
smooth in outline and homogeneous in 
density. In each case, a small amount of 
atelectasis of lung was present; in neither 
was there eAddence of bone change or fluid 
in the pleural cavity. At operation, the 
goiter in each case Avas found attached to 
the trachea, although in the one which 
rested on the diaphragm this attachment 
was not demonstrated roentgenologically. 

Tumors of Parathyroids and Thymus: In 
only one case was a parathyroid tumor 
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visible roentgenologicall}'-, and this was 
found in the right superior mediastinum, 
displacing the trachea and esophagus to 
the left. Except for its appearance as a 
smooth mass, no special roentgen char- 
acteristics were noted. The diagnosis was 
aided considerabty by the fact that the 
patient gave evidence of hyperparathyroid- 
ism botli clinically and roentgenologically 
(Fig. 6). 

One patient with myasthenia gravis 
had an unrecognized mass in the anterior 
mediastinum- which was in the region of 
the thymus, casting a shadow overlying 
the pulmonary arter}^ for which it was 
mistaken. On exploration this proved to 
be a lienign thymoma. 

DISCUSSION 

It will be seen from the foregoing de- 
scriptions that no infalHble roentgenologic 
characteristics, specific for each type of 
mediastinal tumor, have been demon- 
strated. although certain findings are sug- 
gestive. Nor are the clinical findings of 
diagnostic value in differentiating types of 
tumor. In many instances, the discovery 
of a mediastinal tumor is purely accidental 
and, iiecause of tliis fact, it is probable that 
an apparent increase in the incidence of all 
types of mediastinal tumors will follow 
the increase in routine chest examinations 
rvliich World War II has brought about. 

In order to demonstrate successfully a 
mediastinal tumor, the roentgenologic tech- 
nic requires first roentgenoscopy, which 
will show the dynamics of the tumor and 
its attachments and will determine the 
films to be taken. The minimum neces- 
sary- roentgenograms include the routine 
postcro-anterior view, a lateral view, and 
an over-e.xposed anteroposterior view with 
the Pottcr-Bucky diaphragm. Occasion- 
ally oblique views are of definite diagnostic 
value. Tracheal attachment of the tumor 
is readily demonstrable by having the pa- 
tient swallow, and noting if the mass moves 

- Detailed studie- of tiiyinic ttiinor' .and myasthenia 
yravis from stiryical. medical, and roentKeiioloKic stand- 
points are in preparation by Oliver Cope. M D, of 
this ho'pital, and it is throuKlt his courtesy that this 
case is inclnded. 


with the trachea. Any mass attached to 
the trachea can give this sign. The more 
common lesions which produce it are in- 
trathoracic thyroid, bronchiogenic cyst, 
and aneurysm of the innominate artery, 
and it should be remembered that any one 
of these lesions may show transmitted 
pulsation. Pressure of the tumor against 
the esophagus may be discovered by the 
demonstration of an extrinsic pressure 
defect. In some cases intramural, extra- 
mucosal involvement of the esophagus 
by the tumor (7) may be revealed with the 
aid of roentgenoscopy and “spot” films. 
Tumors located in the wall of the esoph- 
agus are likely to be of the spindle-cell 
type or bronchiogenic cysts. 

The postero-anterior and lateral roent- 
genograms as a rule indicate the loca- 
tion of the mass in the chest. It is at 
times difficult, however, to determine 
whether the tumor lies within the medi- 
astinum or in the parenchyma of the lung. 
If the pleural reflection at the edge of the 
tumor can be demonstrated (and for this 
an over-exposed view in addition to the 
ordinary technic may be required) the 
tumor can be located with greater accuracy. 
Although we have not had very’^ successful 
results after injection of air into the pleural 
cavity, it seems as if accurate localization 
of the tumor should be possible by this 
method. Once the location of the mass is 
definite, its configuration and its effect on 
adjacent structures (such as pressure on 
tlie bronchi, rib erosion, or attachment 
to the esophagus or trachea) are of further 
diagnostic value. Moore (4) found laffliu- 
agrams valuable in separating the mass 
from other structures within the medi- 
astinum. Reynolds and Leucutia (5) sug- 
gest as a final diagnostic procedure a trial 
dose of radiation. 

CONCLUSIONS 

With the present methods of roentgeno- 
logic examination no exact differentiation 
of mediastinal tumors is possible. Certain 
diagnostic features in various types of 
tumor have been demonstrated, however. 
The most important of these are as follows. 
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Covgoiilal Tumors 

Bronchiogcuic. Cysts: A round or ovoid 
tumor located anywhere within the 
mediastinum without evidence of cal- 
cification or bone erosion. 

Dermoid Cysts and Teratomata: A mass, 
slightly more irregular in outline, 
located in the anterior mediastinum, 
which may contain foci of calcifica- 
tion. 

Neurogenic Tumors: Any one of these 
tumors is usual!}’’ smooth in outline, 
homogeneous in density, and may be 
located in any portion of tlic medi- 
astinum. Bone erosion (contradis- 
tinguished from bone destruction) is 
commonly associated with this type 
of tumor. 

Tumors of Thyroid, Parathyroid, and- Thymic 
Origin: The outstanding finding in 
intrathoracic goiter is its attachment 
to the tracliea. Parathyroid and 
thymic tumors may be recognized 
as mediastinal tumors but their sig- 
nificance is largely dependent upon 


other roentgenologic or clinical char- 
acteristics. 

Dcparlincnl of Radiology 
Massachiisetls General Hospital 
lioston, Mass, 
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A Statistical Analysis of 100,000 Examinations of the 

Chest by the Photoroentgen Method' 

CAPTAIN PETER ZANCA, M.C., A.U.S. 
and 

LIEUT.-COLONEL FREDERICK K. HERPEL, M.C., A.U.S. 


I N THE ACCOMPANYING tables are pre- 
sented the results of routine examina- 
tions of the chest by the photoroentgen 
method in 100,000 consecutive selectees 
forwarded for possible induction to an 
Armed Forces Induction Station. All of 
the chest films were interpreted by one or 
the other of the authors; many of them 
^vere seen by botla authors before accept- 
ance or rejection was advised. 

THE METHOD 

The routine roentgenologic examina- 
tion of tlie chest by means of stereoscopic 
U X 17-in. films has until recently been 
tlie mctliod of choice for the detection of 
tuberculosis of the lungs. The introduc- 
tion and perfection of the photoroentgen 
method, using 4 X 10-in. film, on w'hich 
arc obtained stereoscopic exposures of the 
chest, has made obsolete the older method. 
The economy resulting from the use of the 
smaller film (the basic cost of these films 
being about one-twentieth that incurred 
when using stereoscopic 14 X 17-in. films) 
is the major factor involved in mass sur- 
veys, eitlier in or out of the Army. But the 
concentrated field of vision, the sharpness 
and definition of the image on tlie smaller 
film, and the rapidity with which inter- 
pretation can be made are added factors 
favoring this method of examination. 
The use of a Lysholm grid in front of the 
intensifying screen is a factor in the pro- 
duction of superior film qualit}'. 


APPAR.\TUS 

In tlie case of tlie examinations here re- 
ported. the energizing unit happened to 

It ' i AniK-tl Eorevs Induction Station, Fort 

-'•'^‘■•cpttd for publication in December 


be of General Electric X-Ray Corporation 
design and manufacture, with the General 
Electric Photoroentgen Unit. The Lys- 
holm grid was used in all examinations. 
The technic varied slightly from time to 
time, but in the main consisted in the use 
of approximately So kv., 175-200 ma., a 
target-screen distance of 40 in., and an 
average exposure time of 0.25 second. 
Tube life has been satisfactory, considering 
the speed with which examinations have 
to be made. The maintenance of a 
schedule of one examination each 45 sec- 
onds will result in increased tube life. Any 
deviation from this schedule tending to- 
■ward a more rapid rate of examination 
will inevitably tend to greater tube cost. 


SCOPE OF THIS REPORT 

All selectees, and others reporting to 
this station for physical examination, were 
routinely examined by this method. Films 


Table I; Chest Lesion’s Discovered by^ 
Photoroen’tgen’ography’ IN' 100,000 Selectees 


Disqualifying lesions 
Non-disqualifying 
lesions 


White Colored Tot al 
489 8G2 1,351 (l.SSTc' 

578 684 1,263 (1.26(7) 


Total 1,067 1,540 2,613 (2.01(74 


are reviewed and a report is made prior to a 
decision as to acceptability or rejection foi 
sertnee. Special emphasis is naturally 
placed on the detection and elimination o 
pulmonar)^ tuberculosis, though an at- 
tempt has been made to record accurate!) 
all abnormal findings on chest examine 
tion. The present report deals only wit 
the results of chest examination in 100,00 
consecutive selectees reporting to tins 
station during the latter part of 1042 an 
the early’ part of 1943. Of the selectees 
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Tadlh II : Lrsioss of tiii-: Thokacic Cagi; 


I. Deformities of thorax 
(a) Asymmetry 

1. Coiigcnilal 

2. Traumatic 

II. Clavicles 
(a) Absence 
(ft) Fractured 

III. Ribs 

(fl) Cervical 

(ft) Deformed and defective 

1 . Congenital 
Fusion and forking 
Synchondrosis 1st ribs 
Rudimentary Isl ribs 
Defonned ribs 

2. Traumatic and dis- 
eased 

Rc.sult of thoracotomy 

Fractured 

Tumors 

Earlj’ calcification of 
costal cartilages | 

IV. Vertebral column 
(n) Kyphoscoliosis 
(ft) Scoliosis 

(c) Fractures 

V. Diaphragm 

(a) Congenital weakening 
(ft) Eventration 
(e) Hernia 
\T[. Foreign bodies 

(a) Soft tissues — thoracic 
wall 


Total 


Rejections for 
Thoracic Cage 
Lesions 

Non- 

Disqualifying 
X-Ray Fiiiflings 

Total with 
Tlioracic Cage 
Lesions 

Rejection Rate 
per Thousand 

Col. 

Wii. Total 

Col. 

\Vh. 

Total 

Col. 

Wh. 

Total 

Col. 

Wh. 

Total 


2 

2 

■1 

2 

0 

•1 

4 

8 


0.02 

0.02 


1 

1 





1 

1 


0.01 

0.01 

‘l 

2 

3 

3 

3 

0 

•1 

5 

9 

0.01 

0.02 

0.03 



... 

i;i() 

123 

2,5.3 

130 

123 

2,53 







11 

18 

29 

11 

18 

29 







. 

7 

7 


7 

7 







-1 

12 

10 

‘i 

12 

10 




•• 



3 

3 

0 

3 

3 

0 





f. 

0 

1 

17 

2-1 

7 

23 

30 


0.00 

0.00 

1 


1 

10 

13 

23 

11 

13 

24 

0.01 


0.01 

2 

i 

3 




2 

1 

3 

0.02 

0.01 

0.03 

. , 



1-1 

9 

23 

14 

9 

23 




27 

8 

85 

3 

1 

-1 

30 

9 

39 

0.27 

0.08 

0.35 

35) 

10 

•19 

,50 

-13 

93 

89 

.53 

142 

0.39 

0.10 

0.49 

2 

1 

3 




2 

1 

3 

0.02 

0.01 

0.03 

0 


(i 

3 

1 

4 

9 

1 

10 

0.00 


0.00 

3 

•i 

7 




3 

4 

7 

0.03 

0.04 

0.07 


1 

1 



... 


1 

1 


0.01 

0.01 

1 


1 

70 

22 

92 

71 

22 

93 

0.01 


0.01 

82 

30 

118 

312 

274 

580 

394 

310 

704 

0.82 

0..30 

1.18 


examined, 45,557 were white, and 54,443 
were colored or non- white. 

GENERAL SUMMARY AND EXPLANATION OF 
STATISTICAL TABLES 

Of the 100,000 men examined, a total 
of 1,351, or 1.35 per cent, were rejected 
for military service because of the presence 
of chest disease alone: 489 white (1.07 
per cent) and 862 non- white (1.58 per cent). 
In addition, 578 white and 684 colored 
selectees presented non-disqualifying chest 
findings regarded as worthy of note, com- 
prising 1.26 per cent of all men examined. 
Abnormal findings, disqualifying and non- 
disqualifying, were recorded in 2.61 per 
cent of all those examined (Table I). 

The disqualifying and non-disqualifying 
lesions and abnormalities of the thoracic 
cage are listed in Table II. In this group 


36 white and 82 colored (118 total) were 
rejected (1.18 per thousand); 274 white 
and 312 colored (586 total) presented non- 
disqualifying chest wall findings. The in- 
cidence of conditions involving the tlioracic 
cage was 7.04 per tliousand. 

The incidence of various tuberculous 
processes witliin the chest is shown in 
Table III. The classifications were ar- 
bitrary, not confirmed by prolonged clini- 
cal observation or study, and they are 
tlierefore subject to later modification not 
within the scope of this survey. Decision 
had to be made with induction or rejection 
(either permanent or temporary) as the 
end-result of that decision in each case. 
One hundred and twenty-nine white and 
145 colored selectees were rejected for 
active pulmonary tuberculosis — a total 
(combined) rejection rate of 2.74 per thou- 
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TaDLE III: Pui-MON'ARY TUBERCULOSIS 



Rejections 

Xon- 

Disqutilifying 
X-Ray I'iiulings 

Total with 
Tuberculosis 

Under 
Miniimini 
Height and 
Weight 
Standards 

Rejection Rate 
per Thousand 


Col. 

Wh. Total 

Col. Wh. Total 

Col. Wh. Total 

Col, Wh. Total 

Col. 

Wh. 

Total 

I Activi- 
'ill Priin.'irv 











1 rrufliioliroiidiial 

1 


1 



1 ... 1 




O.Ol 


0.01 

2 I’riiii'.iry coinpk'K 


o 

o 



2 2 


i 

i 

0.02 

0.02 

S Pureiichynuil 












Ui.iiiffclioii lypu 













1 Mininiul 

0 

12 

21 



0 12 21 


4 

4 

0.09 

0.12 

0.21 

2 Modiratcly .'ui- 










VUIK fli 

.ss 

.ss 

171 

. . 


88 83 171 

14 

22 

36 

0.88 

0.83 

1.71 

\\ ith y.ivitaliDR 

l.'i 

1(1 

25 



15 10 . 25 

5 

3 

8 

0.15 

0.10 

0.25 

a iMr-iKlvuiKi’il 

11 

") 

10 

.. . 


11 5 IG 

3 

3 

G 

0.11 

0.05 

O.lf) 

U ii Ii ( uvituiinn 

14 

12 

20 



14 12 2G 

9 

S 

17 

0.14 

0.12 

0.2C 

1. ■ Afuti 










( .Mili.iry 

2 

' 'i 

2 


, . 

2 , . 2 

1 


1 

0.02 


0.02 

J 1 ll Illull.gl IKlllS 

1 




1 i 2 




0,01 

0.01 

0.02 

'1 M.iili ruirlv u (1- 

vuiu-iil with 

I li f r u i> 1 \i t i c 










luuiitnntluifux 
■ I’liuritis. tuluTcii- 
lulls 

:i 

1 

a 

i 

() 

2 

* * • * 

* • 

8 3 0 

1 1 2 

1 

1 

2 

0.03 

0.01 

0.03 

0.01 

0.0(i 

0.02 

! < 'I AI 

M.'> 

120 

274 



145 120 274 

33 

42 

75 

1.45 

1.29 

2.74 

11 .Vrri.li'il 

III liiiii.iry 













1 Priiiiary calrificcl 
no(k‘s 

dll kviBlcftion tvpe 

.1 

(1 

in 

82 48 

75 

80 -10 85 

2 

3 

5 

0.04 

O.OG 

O.U) 

1 Mitiiitial part'll. 













chynial 

- Moik-r.alt'ly ad- 

ai 

no 

70 

18 3 

10 

47 80 SG 

3 

10 

13 

0.34 

0.30 

0.70 

vanot'd 

(11 

or. 

127 

.. 


G1 on 127 

8 

12 

20 

O.Gl 

0.00 

1.27 

I'OTAL 

(10 

108 

207 

•15 .10 

01 

144 154 298 

13 

25 

38 

0.99 

1.08 

2.07 

1 1 i niiustional.k- activity 

a 

7 

10 



8 7 10 


2 

2 

0.03 

0.07 

0.10 

Granr Tutai, 

217 

214 

401 

45 40 

01 

292 200 582 

40 

GO 

115 

2.47 

2.44 

ToT 


rAiiLE IV; Pulmonary Turerculosis: Summary 


Active 

Arrestctl 

Questionable 

Activity 

Total 

1 /,.:,.., If ,1 , . Wli. Total 

mi ' Od for tuiH-rculosis 1.15 pip o'^i 

.sou disipndifying x-ray find- 
, '"’d 

I ol.d u ith tuhcreulous k'sioas 1-15 l*>tl oy i 

‘ luirr luiniimim ludght and 

st.indartk ■, 55 — r 

Et'l' i tii.a r.uc p.-r 1.000 | i ip-, , op 2 . 7-1 

Col. IVh. Total 
99 IDS 207 

45 40 91 

144 1.54 298 

13 25 38 

! 0.00 I, ns 2.07 

Col, Wh. Total 

3 7 10 

3 "7 it’) 

2 2 
O.ii 0.7 0.10 

Col. Wh. Total 
247 244 401 

45 40 01 

! 202 200 582 

40 00 115 

2.47 2.44 4.01 


vin.l uNutnincd. Of Uicsc men. 42 ivliil 
ami .... coloroil were hcloiv the standard 
U tor auccptuncf. In the Rroir 
'r-.ntm.,. arrested tuheradons lesion 
;.,mnon ol r^aminer) were lOS white am 
l2n, rejections). j,dvin 
o„i 

.in-l !.. ml., r„l sdmtms prmmic: 


arrested tuberculous processes whicii were 
considered non-disqualifying and accept- 
able for induction. 

All cases of puhnonar\’ tuberculosis 
reported in this series arc shown in 'I'ablc 
IV. Of the -H)l selectees rejected. 2-M 
were white and 217 were colored or non- 
white; bl men were accepted with what 
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Taiii.i; V: XoN-TtMii;nciJi,ous Lung ani> Pi,i;uuai, Lksions 


1 


'2— 

— 



— 

— 


— 

Under Mini- 

~ 








Xon- 





mum Height 

Rejection Rate 


Rejections 

Disfiualnying 

1 otat 


and Weight 

per 

'Thousand 





X-Kay I'indings 




Standards 




Col. 

\Vh. 

Total 

Col. 

Wh. 

Total 

Col. 

Wh. 

'Total 

Col. 

Wh. 'Total 

Col. 

Wli. 

Total 

I. CoiiReiiital 








.10 








(n) Ar.yfros lobe 




55 

.10 

105 

5.1 

10.1 







(6) Cystic lunj: <iis- 
casc 

o 

1 

3 




2 

1 

3 


1 

1 

0.02 

0.01 

0.03 

11. Tr.aiinuuic 
















(a) Piicuinothorax, 
















irauiitatic and 
spontaneous 

2 

3 

0 


... 


2 

3 

5 

1 


1 

0.02 

0.03 

0.05 

(l>) Foreign b o d y, 
lungs 

•1 

. . • 

4 




4 


•1 




0.04 


0.04 

III. Infections and 
















non-infections 
















(a) Pulmonary infil- 
















tration; type 
undetennined 

27 

32 

.19 




27 

32 

.19 

1 

4 

5 

0.27 

o.;i 2 

0.59 

(/)) Lung abscess 
(c) Traclicobron- 

7 

3 

10 




7 

3 

10 

2 

1 

3 

0.07 

0.03 

0.10 

cliial lyinpli- 
adcnopatlil>' 

•13 

14 

57 




43 

14 

57 

2 

3 

5 

0.43 

0.14 

0.57 

(d) H e a V V root 















0.13 

shadows 

9 

4 

13 

123 

lOl 

227 

132 

108 

2-10 

1 

4 

5 

0.09 

0.04 

(c) Fibro.sis; type 













0.04 

0.02 

0.00 

undelerniined 

-1 

2 

G 

32 

27 

.19 

30 

29 

05 


4 

4 

(/) Enipyenia 













0.01 

0.01 

0.02 

1. Sacculated 

1 

1 

2 




1 

1 

2 

1 


1 

2. Xon-sacculatccl 
(g) Plcuritis 

1 

1 

2 




1 

1 

2 




0.01 

0.01 

0.02 

1. .Adhesive 

2. With effusion 

30 

19 

49 

73 

42 

115 

103 

01 

104 

5 

3 

8 

0.30 

0.19 

0.49 

Sacculated 

19 

7 

20 

1 


1 

20 

7 

27 

3 


3 

0.19 

0.07 

0.26 

Xon-sacculatcd 

o 

2 

7 

1 


1 

0 

2 

8 



, 

0.05 

0.02 

0.07 

Calcified 

4 

1 

5 

1 

i 

2 

5 

2 

7 




0.04 

0.01 

0.05 

(/i) Pneunioconiosif 

8 

7 

15 

- . . 


. . . 

8 

7 

15 

i 

2 

3 

0.08 

0.07 

0.15 

1 . Mycosis 

1 


1 

. . ♦ 



1 

. . . 

1 




0.01 

, , 

0.01 

(0 Bronchiectasis 
(J) Tumors 

42 

32 

74 




42 

32 

74 

3 

ii 

i-i 

0.42 

0.32 

0.74 

1. Lungs 

0 

2 

8 




0 

2 

8 




0.00 

0.02 

0.08 

2. Mediastinum 

2 


2 




2 


2 




0.02 


0.02 

3. Pleurae 


i 

1 



. . . 


i 

1 





0.01 

0.01 

(k) Emphysema 

4 

2 

G 




4 

2 

0 

2 

1 

3 

0.04 

0.02 

0.06 

Total 

221 

134 

355 

280 

224 

510 

507 

358 

805 

22 

34 

50 

2.21 

1.34 

3.55 


were considered arrested or healed tuber- 
culous lesions. Of the total 582 men, 
approximately 20 per cent were below the 
acceptable weight standards for their 
height. 

All non-tuberculous conditions of the 
lungs and pleurae were recorded and are 
shown in Table V. Three hundred and 
fifty-eight white and 507 colored or non- 
white presented some abnormality which 
was considered to be non-tuberculous. 
In 224 white and 286 colored or non-white 
(510 total) the condition was non-dis- 
qualifying in the opinion of the examiner. 
One hundred and thirty-four white and 


221 colored or non-white selectees were 
rejected for non-tuberculous pulmonary 
or pleural lesions (355 total), a rejection 
rate of 3.55 per thousand examined. Of 
these men, only 56 were under tlie ac- 
ceptable standards for weight. 

Abnormalities of the heart, pericardium, 
and great vessels were also recorded. A 
total of 462 men (109 white and 353 colored 
or non-white) presented what were con- 
sidered significant findings. Only 75 of tliis 
group were considered qualified for induc- 
tion; 387 were rejected (75 white and 312 
colored or non- white), giving a rejection 
rate of 3.87 per thousand. Twelve white 
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Further Experiences with Venography' 

E. C. BAKER, M.D., and F. A. MILLER, M.D. 

Department o{ Radiology, Youngstown Hospital Association, Youngstown, Ohio 


O xjR EXPERIENCE witli vciiograpliy now 
includes over 3o0 cases. Technical 
considerations and anatomical and physio- 
logical observations covering the first 
tliird of tliis series have been recorded in 
a previous paper (1). A brief review of 
the teclmic follows. 

Twenty cubic centimeters of contrast 
medium (diodrast) are injected into any 
accessible vein below the ankle, through a 
25- or 26-gauge needle. A venipuncture 
is made tlirough the skin witliout incision. 
The dye is injected over a period of two 
minutes. Three 14 X 17-in. films are 
used, witli two exposures to a film, using 
one half of tlie film for eacli. The paired 
exposures are made from stereo positions. 
Two exTiosures cover the area from tlie 
ankle to the knee; two tlie area of tlie 
upper leg, knee, and lower tliigh; and 
two tlie remainder of tlie thigh and the 
lower pelvis. The first exposure is made 
just after tlie injection of approximately 
7 C.C., or after forty seconds have elapsed 
from the beginning of the injection. The 
other five exposures follow in rapid suc- 
cession, the last being completed at ap- 
proximately the time of completion of the 
injection, or two minutes after the begin- 
ning of the procedure. These exposures 
give three overlapping pairs of films in- 
cluding the area from the ankle to the 
lower pelvis. 

In the normal subject the dye, passing 
upward, through the veins of the leg, 
clearly demonstrates the venous system. 
In the case of disease and slowing of the 
venous stream, the time element involved 
is such that in most cases visualization of 
the venous tree is obtained . 

On the basis of a large number of cases 
in which a block of the venous stream was 
demonstrable at some point, it appears 

Twenty-ninth Annual Meeting 
Til Society of North America, Chicago, 

111., Dec. 1-2, 1943. 


that for purposes of interpretation, the 
venous structures of the leg and tliigh 
can be divided very simply into a super- 
ficial plexus and the deep veins. These 
two systems of venous return have many 
communications both in the leg and 
in the thigh. The internal saphenous, 
which is the normal collecting agency of 
tlie superficial ple.xus, and the femoral 
vein, whicli is the normal collection agency 
for tlie deep veins of tlie leg and knee, unite 
at tlie femoral fossa, fonning tlie external 
iliac vein. 

The number of cases now observed 
seems to be sufficient to warrant an at- 
tempt at classification of the abnormal or 
pathological venograms into definite types 
or patterns. We have taken 100 con- 
secutive cases observed within recent 
months and arranged tliese according to 
the patterns presented. Table I shows 
how tliese cases fall into classes. 


Table I; Classification of Venograpihc Patterns 
IN 100 Consecutive Cases 


Superficial Block (only) 
Acute 

Leg 

Leg and tliigh 

Chronic 

Leg 

Leg and thigh 

Acute and chronic 

Leg 


Deep Block 

Acute 

Leg 

Leg and thigh. 
Chronic 

Leg 

Thigh 

Leg and thigh. 
Normal 


Inconclusive 


7 

11 

G 

19 

1 


4 


9 

2 

28 


44 


50 


4 

2 


This classification seems necessary for 
several reasons. First, from the clinical 
standpoint, a venogram is made primarily 
to give the surgeon a clue as to proper 
treatment of the affected leg. Treatment 
of a block of the superficial plexus usually 
does not involve as radical measures as 
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Fig. 1. Acute superficial block, showing non-tortuous 
vessels of even caliber. 


when the deep circulation is involved. 
Again, a classification according to definite 
patterns may help the radiologist who 
secs only a few such procedures better to 
understand and interpret tlie occasional 
venogram. 

Throughout this paper, we prefer to use 
tile word block rather than the term 
phlebitis, phlebotlirombosis (2), or bland 
thrombosis (3). From the standpoint of 
Uie radiologist, the dye pattern in most 
cases actually demonstrates a block. The 
roentgenogram reveals no evidence of the 
etiolog}' but indicates definitely the site 
and frequently the e.xtent of the block. 
The table divides these patterns, then, 
into superficial and deep block, with sub- 
divisions into acute and chronic. 

Of tlicse 100 cases, 44 showed evidence of 
superficial block, with the deep circula- 
tion intact. We feel definitely tliat this 
particular group would not be obsen-ed, 



Fig. 2. Chronic superficial block: tortuous vKsels 
of uneven caliber. Normal deep vessels visualized. 


or would at least be diagnosed only in- 
frequently, by methods of single observa- 
tion. Multiple observations are necessar}' 
to avoid mistakes in recognizing many of 
these patterns. In the acute superficial 
block, a portion of the dye goes into the 
deep circulation in the region of the ankle 
or just above. The deep circulation of 
the leg is visualized from tliis point up- 
ward to the femoral fossa. In the super- 
ficial circulation, the veins are compai'- 
atively straight and not tortuous (Fig- I)- 
The caliber of the separate veins is even. 
The dye spreads through the superficial 
plexus to the point of block. In tlie re- 
gion of the block, two things may be ob- 
served. 

The first and most easily demonstrated 
pattern shows the dye stopping abruptly 
at tlie site of a connecting vessel and turn- 
ing directly inward or somewhat backwar 
toward tlie deep circulation or another area 
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of tlie superficial plexus. From tlic point 
of block upward, no superficial plexus is 
demonstrated in the area of the block. 
The second pattern— slightly more difficult 
to recognize — in acute superficial block 
shows short lengtlis of straight, non- 
tortuous, and non-dilated veins extending 
upward and apparently fading out in the 
tissues. The difficulty in recognition of 
tliis pattern lies in tlie fact tliat the dye in 
tlie particular vein may be going upward 
slowly and a single obser\'ation may be in- 
correct. Two or preferably four films 
shovang tlie dye fading out at the same 
point on all exposures give a definite clue 
to a block above the area where the dye is 
last xnsualized. Acute superficial block 
is frequently seen in the presence of 
chronic disease of tlie deep or superficial 
circulation. 

In the dironic superficial block, tlie 
veins visuahzed are dilated and tortuous 
(Fig. 2) and tlie passage of tlie dye up- 
ward is usually slow. In films showing 
proper soft-tissue detail, numerous dilated, 
varicose veins in the superficial tissues 
which do not fill with the dye are fre- 
quently seen. The deep circulation is, of 
course, visuahzed and the deep veins may 
show some dilatation and tortuosity of 
slight degree. It is not uncommon for the 
upward passage of the dye in the deep 
veins to be slow. In the presence of chronic 
superficial block, small connecting veins 
can be seen extending inward toward the 
deep circulation or outward from the deep 
circulation for a distance of 1 to 3 cm. 
These veins appear to end abruptly in the 
tissues. With this pattern, as with acute 
superficial block, , the dye occasionally 
turns abruptly inward toward the deep 
circulation or toward another area of the 
superficial plexus. Also, areas of super- 
ficial circulation are not demonstrable. 
The distinguishing characteristic of chronic 
as opposed to acute disease, whether in the 
superficial or the deep circulation, is the 
tortuosity of the veins and the consider- 
able increase in their lumen. A very few 
cases have shown definite evidence of 
acute and chronic block at the same time. 



Fig. 3. Acute deep block, showing normal superficial 
vessels and non-visualization of deep vessels. 


It is perfectly possible to overlook an 
acute block in a leg showing a long-stand- 
ing chronic block of considerable extent. 
Fortunately, tlie demonstration of the 
chronic block, its degree and extent, is of 
paramount clinical importance in selecting 
the type of therapy which will give the 
most benefit. 

Referring again to tlie table, we find 
that in this series of 100 cases deep block 
was demonstrated 50 times. Of these 
cases, 11 were acute. In all 11 of these 
acute cases of partial or complete block 
of the deep circulation of the leg and thi gh, 
definite evidence of acute block in the 
superficial circulation was also demon- 
strable. This adds evidence to the theory 
that deep, acute phlebitis originates pri- 
marily in the superficial circulation. In 
the pattern showing acute deep block (Fig. 
3), there is no visualization of the deep cir- 
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culation of the part of the leg or thigh in- 
volved. This is also true of deep chronic 
block. How then make the distinction? 

The evidence is to be found in the char- 
acter of the superficial plexus carrying the 
dye. In the acute process involving the 
deep circulation, the superficial circula- 
tion presents essentially the same appear- 
ance as in acute superficial block: The 
veins are straight and not tortuous. Anas- 
tomoses are frequent and numerous. At 
one or more points in the superficial cir- 
culation, definite evidence of block is 
demonstrated. The d3'e usualty tends to 
collect into the internal saphenous and 
finally passes upward to the femoral fossa 
by means of the internal saphenous. Oc- 
casionally, in this type of case, a superficial 
vein ma}’’ be found to be partly outlined 
b}’’ the dye and a thrombus may be de- 
monstrable in this vein. Again, with the 
acute deep block, a small amount of dye 
may get into a portion of the deep circula- 
tion and reveal a thrombotic process 
there. The patterns of thrombosis will 
Ije discussed later. 

The pattern of the chronic deep block 
(Fig. 4) is the easiest to recognize of any 
venographic patterns which we have seen. 
The deep circulation is absent in whole or in 
part. The dye usually enters branches of 
the internal saphenous rather promptly, 
and b)' the time the region of the knee is 
reached, all of tlic dye is returning up- 
ward through that vein. The entire in- 
ternal saphenous from the femoral fossa 
downward well into the leg is dilated and 
usualh’ quite tortuous, and from the phj'si- 
ological standpoint the upward passage of 
the dye is considerabty slowed. Coming 
off from the internal saphenous can be 
seen short lengths of communicating veins 
which fade out into the tissues. These 
veins arc considerably larger tlian the usual 
nonnal communicating vein and are fre- 
quently ver\' tortuous. In cases where 
this chronic deep block involves tlie leg 
alone, most of the d^'e returns by means 
of communicating veins above the knee 
to the femoral vein. 

It is perhaps fortunate tliat Uiis pat- 


tern of chronic deep block is- easily rec- 
ognizable. Patients with a complete block 
of the entire deep circulation of the leg and 
thigh are frequently the ones showing very 
large, dilated, superficial varicosities ex- 
tending from the mid-leg upward along 
the inner portion of the leg, knee, and 
thigh. These veins are a temptation to 
any sturgeon. The venogram shows that 
the tortuous, dilated vein is a main channel 
for carr}dng the blood flow upward to the 
femoral fossa. Chnical tests in this type 
of case may apparently demonstrate a 
competent deep circulation when the ven- 
ogram shows none to exist. This type 
of leg should be treated conserv^atively. 
Radical measures will usually aggravate 
the condition. 

Four cases in this series of 100 were con- 
sidered essentially normal. Two cases 
in the series were inconclusive and in these 
no attempt at diagnosis was made. This 
percentage of inconclusive .results is very 
much smaller than we expected or than 
we had in our first 100 cases. 


Table II : Patterns in Fracture, Thrombosis, and 
When Pudendal Circulation is Visualized 

Fracture ^ 

Acute deep block in leg t 

Chronic deep block in leg 1 

Chronic superficial block in leg t 

Chronic superficial block in leg 1 2 

Chronic deep block in leg / 

0 

Thrombosis ^ 

Acute deep block in thigh 

Acute superficial in leg t 

Chronic superficial in leg 1 

4 

Pudendal 

Chronic deep block of leg with acute and 

chronic superficial block ^ 

Chronic deep block of leg and thigh. 2 

Chronic deep block of leg and thigh with 
chronic superficial block of leg 1 


In this series of 100 cases (Table n)> 
examination was made five times in cases 
of fracture with persistent swelling of the 
leg. In all five of these cases, definite 
evidence of superficial or deep block coul 
be demonstrated. In the total number o 
cases examined, other fractures have been 
investigated. In ever}- instance where a 
fracture has occurred and a venogram has 
been made within a short time or within 
some months tliereafter, evidence of bloc ' 
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Fig. 4. Chronic deep block, showing dilated superficial vessels with blocked coniinunicating branches. 


could be demonstrated in the venous sys- 
tem. All of these cases have shown per- 
sistent edema. 

In the 100 cases, two examples of definite 
thrombus were observed. The patterns 
of thrombosis as seen in our total series 
were of three different types. In the first 
type, we find a sudden block of a vessel. 
The head of the column of dye at the site 
of the block is concave and gives a definite 
impression that the lumen of the vein con- 
tains a mass that the dye is beginning to 
outline. The second pattern is one in 
which the vein is not completely obliter- 
ated but shows a ragged, irregular area 
extending for a short or longer distance 
along the wall. The third pattern is the 
one so well described by Bauer (4) , in which 
the dye follows the wall of the vein and 
outlines a mass within the lumen. 

In cases where the block has involved 
the external iliac vein, the dye returning 


from tlie leg to the bod}'- has followed four 
patterns. In this series of 100 cases, it 
will be observed (Table II) that the pu- 
dendal circulation has been demonstrated 
four different times. Of the four patterns 
mentioned, all have been seen in the total 
series. One of the types or patterns has 
been seen but once, and tliat in a case of 
acute deep block involving the upper fem- 
oral and external iliac vein. The dye 
proceeded outward from the upper portion 
of the internal saphenous in the thigh and 
extended into a network of superficial 
veins, gradually extending backward from 
the inner part of the thigh toward its pos- 
terior portion. In veins extending upward 
in this posterior portion the dye was lost. 
The other three types have all involved the 
pudendal circulation. 

The second pattern is the one that is 
probably best known clinically. The dye 
comes out into the pudendal circulation 
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and spreads upward through anastomoses 
with the veins in the lower portion of the 
abdominal wall, and thus into the body. 

In the third type of return, which has 
been seen several times, the dye comes out 
into the pudendal circulation in the re- 
gion of the femoral fossa. It extends 
across the body, apparently in one of the 
branches of the pudendal circulation, which 
anastomoses with the pudendal circulation 
of the opposite side. The dye takes a 
retrograde course through this portion of 
the pudendal circulation to the opposite 
femoral fossa. At that point, it enters the 
internal saphenous and travels upward 
through the external iliac of the opposite 
side. This type of circulation has been 
seen in its entirety. 

The fourth type has been somewhat more 
difficult to trace. The dye enters the pu- 
dendal circulation and its anastomoses with 
the peroneal veins, flowing backward and 
upward tlirough the latter into the pelvis. 
Most of this dye appears to collect in a 
rather deep vessel lying somewhat anterior 
to the sacrum and running laterally in the 
posterior portion of the pelvis. This vein, 
which is of fair caliber, finally empties into 
the external iliac vein at the level of the 
lower portion of the sacroiliac joint. 

A few further observations should be 
made in regard to tlie physiological return 
of the dye in the leg. We have tried el- 
evating tile head of the table so that the 
patient is at an angle of 15 degrees from 
the horizontal witli the head up and the 
feet down. In this particular position 
in tlic normal case, the dye return seems to 
be approximately as rapid as with the 
patient completely supine. Where there 
is any slowing of tlie stream or any evi- 
dence of acute or chronic block, however, 
the upward passage of the dye is delayed 
very much longer than with the patient 
supine. M’e weie unable to predict with 
any satisfaction the time that the passage 


of the dye would take in the pathological 
case. As a consequence, the tdsualiza- 
tion of the vessels in the thigh, and oc- 
casionally in the upper leg, was frequently 
poor or completely missed. Unsatisfac- 
tory visualization occurred in too many 
cases for continuance of this type of pro- 
cedure. 

With the patient in the opposite direc- 
tion, the head down and the feet up, again 
with the table at an angle of 15 degrees 
from the horizontal, the upward passage 
of the dye showed no marked change as 
compared with the supine position. The 
practice was not continued because of the 
difficulty of maintaining the patient in 
this position for any length of time. 

SUMMARY 

We have presented a method of venog- 
raphy which in our hands has given prac- 
tically complete visualization of the veins 
of the entire leg, thigh, and lower pelvis 
in most cases . The venograms are classified 
into types or patterns, indicating acute and 
chronic block of the superficial and of the 
deep plexuses. Three types of venous 
thrombosis have been observed and de- 
scribed. Four methods of abnormal venous 
return from the thigh to the body have 
been demonstrated. We believe that the 
procedure when properly done gives highly 
accurate information. 

Youngstown Hospital Association 
Youngstown 1, Ohio 
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The Antero-Posterior Lordotic Projection in the 

Roentgenographic Examination of the Lungs^ 

CAPT. GERALD LAVNER, M.C., A.U.S., and MAJOR BENJAMIN COPLEMAN, M.C., A.U.S. 


T he conventional radiographic exam- 
ination of the lungs, especially when 
supplemented by fluoroscopy and films 
taken in the oblique and lateral projections, 
is usually satisfactor}' for tlie demonstra- 
tion of pulmonar}’’ disease. In some cases, 
however, additional examination of the 
apices is necessarjL The importance of 
this special examination is emphasized by 
the fact tliat in a large proportion of cases 
tuberculous infiltrations are present in tlie 
apical and subapical areas. The impor- 
tance of demonstrating a small infiltration, 
with or witliout cavitation, is obvious. 

It is the purpose of tliis paper to de- 
scribe the anteroposterior lordotic pro- 
jection, by means of whicli tlie pulmonary 
apices may be better visualized tlian tliey 
are in the usual projections, and to render 
clear its usefulness. No claim is made for 
originality, since Fleischner (2) and, par- 
ticularly, Lindblom (4) have used tliis 
projection and described its application 
in pulmonary disease. Cole (1) likewise 
has used this projection in the study of tlie 
pulmonary artery. The method of exam- 
ination has been described in two of the 
manuals on technic which were available 
to us (5, 7). 

Roentgenographically, the apical portion 
is arbitrarily designated as that part of the 
lung seen behind and above the clavicle in 
films taken in the postero-anterior position. 
There are many anatomic structures which 
are found in this region (3) and which con- 
tribute shadows which may be seen on the 
roentgen film. These are; 

1. The skin and subcutaneous tissues. 

2. A muscle group, consisting mainly 
of the sternomastoid, the scapular, 
and erector spinae muscles. 

3. A vasculo-nervous sheath in which 

^ From the Roentgenologic Service, Lovell General 
Hospital, Fort Devens, Mass. Accepted for publica- 
tion in December 1943. 


are included the subclavian vein, 
the subclavian artery and its 
branches, as well as some of the 
branches of the brachial plexus. 

4. The clavicles, particularly, and to a 
lesser extent the posterior and 
lateral portions of the upper three 
or four ribs. These produce the 
most important obscuring shad- 
ows, especially if the film is 
slightly underexposed. The an- 
terior portion of the first rib and 
its costal cartilage also contribute 
occasionally to tlie obscuration of 
the lung apices. 

Various radiographic means have been 
employed to obtain clear views of the 
apices in those cases which present con- 
fusing or doubtful shadows. It has been 
suggested that tlie clavicles may be dis- 
placed eitlier by elevation of the arms 
alone or by elevation of the arms plus 
elevation of the roentgen-ray tube and 
projection of the central ray of the roent- 
gen beam 15 to 20 degrees caudally (6). 
The objection to the latter method is that 
in some cases it produces obliteration of 
the entire apex of tlie lung. Very fre- 
quently, too, only the lateral half of the 
clavicle is elevated and the mesial half, 
which is not elevated, prevents adequate 
visualization of part of the lung apex. 

Examination of the chest in deep ex- 
piration (6) results in depression of the 
clavicles. Where good clavicular motion 
is present, a descent of 1 to 2 cm. may be 
obtained. Since motion of the clavicles 
depends on motion of the bony thorax, the 
value of this projection is limited where 
there is restriction in the movement of the 
bony cage either as a result of intrathoracic 
disease or because of an antecedent oper- 
ation. 

Another procedure is one requiring over- 
penetration of the film or exposure with 
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Figs. 7 and 8, Case 3: Routine film (Fig. 7, above) shows an infiltration obscured by the 
anterior portion of the left second rib and posterior portion of the fourth rib. Its ring shape sug- 
gests a cavity (short arrow). There is a faint suggestion of a shadow behind the anterior end of 
the first rib, obscured by the posterior portions of the third and fourth ribs and the mesial end of 
the clavicle (long arrow). The lordotic projection (Fig. 8, below) shows a large nodular lesion in 
the apex (long arrow) and also the cavity which was partially obscured (short arrow). 
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Fig. 9. Case 4; BilatwaJ tuberculosis. Status of right apical cavity not clearly deter- 
mined. Apical adhesions are demonstrated. 


filtration which is incompletely discerned. 
In Case 1 there was a suggestion of an in- 
filtration in the right apex (Fig. 3). The 
lordotic projection (Fig. 4) demonstrated 
a definite cavity showing a fluid level and 
several small adjacent infiltrations. After 
the induction of pneumothorax tlierapy 
in this case, the lordotic projection was of 
great aid in folloufing tlie course of tlie 
disease. In Case 2, a small infiltration 
was noted at the level of the first right 
anterior interspace (Fig. 5) . The use of tlie 
lordotic projection (Fig. 6) demonstrated 
the lesion to be a small caAuty witli several 
small adjacent infiltrations. == In Case 3, 
the routine film (Fig. 7) showed an in- 
filtration obscured by the anterior portion 


- The lordotic examinations were done on the same 
day or the day following the routine e.\amination with 
the 14 X 17-in. film. 


of the left second rib and posterior part of 
the fourth rib; there was a suggestion of 
another lesion obscured by the anterior 
end of tlie first rib and the posterior parts 
of the third and fourtli ribs. Films taken 
in tlie lordotic position (Fig. 8j showed a 
small cavity at the level of the second left 
rib and, in addition, a large nodular in- 
filtration in the apex of tlie lung. In Case 
4, a cardty was demonstrated in the right 
apex and in the left lung. After induction 
of a pneumothorax on the right side, tlie 
apical region of the right upper lobe was 
obscured and tlie status of the cavity could 
not be determined (Fig. 9). The lordotic 
examination clearly indicated tliat tlie 
cavity was still not collapsed (Fig. 10). 

It has been suggested that slight over- 
exposure of tlie film may bring out lesions 
whicli may be obscured on the roentgeno- 
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Fig. 10. Case 4: Right apical cavity with fluid level clearly outlined and band adhesions clearly 

discernible. 


gram made with the usual technic and 
that, if this practice were pursued in cases 
such as those mentioned in this paper, 
further examination using the lordotic 
position would be unnecessary. This is 
only partially true, since it is unlikely that 
the details of such lesions will be demon- 
strated if the obscuring shadows of the 
anatomic structures projected into the 
pulmonary apical region are not displaced. 
This can be accomplished only by means 
of the lordotic position or its modifications. 

SUMMARY 

The anteroposterior lordotic projection 
for the examination of the pulmonary 
apices is described. It is extremely useful 
in the detection and identification of small 
or inadequately visualized lesions in the 


apex of the lung. Several cases illustrating 
its value are presented. ■ 

Lovell General Hospital 
Fort Devens, Mass. 
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Neurosurgery and Radiation for the 

Relief of Pain in Advanced Cancer^ 


GEORGE COOPER, Jr., M.D., and VINCENT W. ARCHER, M.D. 
University of Virginia Hospital, University, Va. 


O NCE A SUFFERER from a malignant 
neoplasm is referred to a roentgenolo- 
gist, the latter should make the patient’s 
future course a matter of constant con- 
cern. Particularly in the case of recurrent 
or metastatic growths, the important role 
played by radiation results in great de- 
pendence upon the radiologist for help 
and advice. This group of patients is 
one of the roentgenologist’s greatest re- 
sponsibilities and deserves his most con- 
sidered judgment that no measure be 
overlooked that may prevent suffering 
and early drug addiction. 

Sometimes the attitude toward meta- 
static cancer is unduly pessimistic. There 
is an inclination to put the patient on mor- 
phine and hope that the tumor will do its 
work quickly. We do not know enough 
about cancer to predict with any degree 
of certainty which tumors can be con- 
trolled. Percentage figures do not apply 
to the individual case. A patient with a 
controlled neoplasm, metastatic or not, is 
no more ready for the grave than a patient 
with controlled diabetes or a failing heart. 
Cancer, when there is any hope of ameliora- 
tion; should receive enthusiastic attention 
and adequate radiation. Frequent good 
and occasional startling results follow. 
Bone regeneration and relief of pain and 
other symptoms may ensue, with com- 
fortable life for months and sometimes 
years. 

Case I; In June 1933, H. J. G., a 63-year-old 
white carpenter, came to the University Hospital 
because of a small mass in the right scrotal sac. 
He had first noticed this fifteen months previously 
and it had been growing larger for two months. A 
right epididymo-orchiectomy with high amputation 
of the cord was performed promptly. The patho- 
logical study revealed an angio-endothelioma of the 

i Read by title at the Twenty-ninth Annual Meeting 
of the Radiological Society of North America, Chicago, 
111., Dec. 1-2, 1943. 


spermatic cord, and the amputation was through 
involved tissue. A course of x-ray therapy was 
given through portals covering the entire spine. 

The patient led an uneventful life for over two 
years, at the end of which time pain developed be- 
hind the right eye, followed rapidly by diplopia, 
loss of vision, and proptosis. A clinical diagnosis 
of metastasis was made, and radiation was tried. 
Prompt recession of the eyeball and relief of pain 
followed, with gradual restoration of vision. The 
patient resumed his carpentry and a more active 
life than most men of 65 engage in. He is now 73. 
In spite of direct irradiation of the eye, it func- 
tioned normally until cataract formation set in. 
There is an early cataract in the left eye. The 
radiation, no doubt, hastened the development of 
the cataract in the right eye. but there has been no 
recurrence of tumor. 

Case II : J. M. B., a 36-year-oId white housewife, 
mother of two children, had a radical mastectomy 
for breast carcinoma, followed by radiation therapy 
in the fall of 1932 at another hospital. Three years 
later, she was admitted to the University Hospital, 
incapacitated by severe pain in the Irft shoulder 
girdle and arm. The shoulder was greatly swollen. 
Motion was sharply limited and the arm useless. 
Even passive motion produced agonizing pain. All 
this had developed rapidly during the previous 
three months. 

X-rays (Fig. lA) showed destruction of most of 
the left clavicle and scapula. An aspiration biopsy 
was done, with a report of “metastatic carcinoma.’ 

Radiation therapy was started at once. Within 
three or four days, pain was completely relieved. 
Within two weeks, the patient had partial use of the 
left arm. A roentgenogram made a few weeks later 
(Fig. IB) shows the remarkable result, in so far as 
bone regeneration is concerned. More satisfying 
was the complete change from a pain-ridden cripple 
to an active, healthy woman. 

Three months later, the patient was again seen, 
with extensive destruction of the lumbar vertebrae. 
Radiation again restored her to normal activity. 
From December 1935 to April 1939, this patient had 
one skeletal metastasis after another. Almost ever} 
bone, including the skull, was involved at some time. 
As the months and years went by, response to radia- 
tion became less dramatic, but until April 1939 she 
cared for her home and family. Four years and 
four months of active life were given her. By Apnl 
1939, active metastases were so widespread and the 
tumor so resistant that nothing more was attempted 
and death occurred three months later. 




Fig. 1. Case II. A. Destruction of left clavicle and scapula by metastatic cancer. B Bone re- 
generation following irradiation for relief of pain. 
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Fig. 2. Case III. A. Extensive pulmonary metastases from an atypical Ewing's tumor. B. Clearing of 

lungs following irradiation. 


In connection with this patient, it should 
be pointed out that it is the roentgenolo- 
gist’s responsibility to see to it that the 
orthopedist is called in when bone metas- 
tases have produced danger of pathological 
fracture. Caution in the use and handling 
of the weakened parts and the application 
of supporting braces can prevent fractures 
of the extremities and crushing deformities 
of the spine xmtil radiation has had its 
effect. 

C.ASE III: This is the most remarkable case 
historx' in our records. In July 1932, the parents 
of a 6-y ear-old white girl, D. S., brought her to the 
Out-Patient Department because of the presence 
of a tumor of the chest wall. This tumor was in the 
right nipple line over the seventh and eighth ribs, 
it had been present three months and was then 2.5 
inches in diameter and growing rapidlj'. It was 
slightly tender. The child was restless and sleeping 
poorly. 

X-rays (Fig. 2.\) showed the lungs riddled with 
metastases and an area of destruction in the right 
seventh rib, marking the site of a primar}^ bone sar- 
coma. A biopsy of the mass (later reviewed by 
Doctor Ewing) was the subject of much discussion. 
Finally a diagnosis of an atypical Ewing's tumor was 
decided upon. 

At the time of the child's first visit, it was felt 


that the disease tvas too advanced for irradiation, 
and she was sent home without treatment. Ten 
weeks later, the parents brought her back. The 
external mass had reached a diameter of 6 inches and 
the child was in extremis. She had a high fever, 
rapid, threadj^ pulse, and was cyanotic and cachec- 
tic. Hating to dismiss the parents without doing 
anything, we gave two doses of 600 r on successive 
days to the entire thorax and sent the child home to 
die. To our utter astonishment, she walked into 
the hospital with her parents five weeks later, a 
vigorous, healthy child. Figure 2B shows tvhat had 
happened. Two more x-ray treatments of 600 r were 
given. 

This patient is today a perfectly normal yoOTg 
woman and has been married a year. Figure 3 is a 
reproduction of her latest chest plate. The no 
deformity is the only residuum of her disease. 

Persistent pain in a patient with a 
known malignant neoplasm should be re- 
garded as evidence of metastasis, whethtf 
it can be confirmed by roentgenograph^ 
evidence or not. Pain due to metastasis 
frequently precedes demonstrable changes. 
X-radiation at this point alleviates suffer- 
ing and prevents deformity ' due to bone 
destruction. Other possibilities can be 
investigated during the period of roentgen 
therapy. Waiting to irradiate until de- 
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struct ion lias taken place simply prolongs 
tlic period of suffering for the patient and 
increases tlie chances of jiathological frac- 
ture. 

Case IV: \V. M. T., a :5o-ycar-o1cl white house- 
wife, had a right radical niastcctoniy done elsewhere 
in February lOil.a because of a breast cancer with 
axillary and suiiraclavicular mctastascs. She was 
referred to our department for postoperative x-ray 
therapy. A routine course was administered to the 
local areas, and x-ray sterilization was done. (We 
believe that there is definite evidence that steriliza- 
tion is beneficial, at least in some cases, but as of the 
Iircsent we jirefcr surgerj' for this puriiosc, on ac- 
count of the possible interstitial-cell reaction, which 
is unaltered by radiation.) 

The course was uneventful for three and a half 
years. In July 103S, the patient began sufTering 
with pain low in the lumbar region. X-ray ex- 
amination was negative for metastases. Her physi- 
cian then decided she was sufTering from arthritis, 
and a hunt for foci of infection was started. Within 
three weeks, the pain had become rapidly worse, and 
x-ray treatment was given to the lower lumbar 
spine, on a presumptive diagnosis of metastasis. 
Relief was prompt and complete. Two months 
later, the patient was back with pain in the upper 
lumbar region and cervdcal sjoine. On this occasion, 
bone metastases were found in the body of the 
twelfth thoracic vertebra and several cervical bodies. 
The lumbar spine was still negative. Undoubtedly, 
the lower lumbar pain had been due to metastasis, 
the progress of which was aborted by radiation 
before bone destruction developed. We could have 
saved this patient three weeks of pain if we had in- 
sisted on irradiating the lower lumbar spine when 
she began to complain. Three weeks less of pain 
would have meant a great deal to her. '\^'’e were 
able to control the cancer for only a few months. 
Pulmonar}’^ metastases as well as extensive skeletal 
metastases developed and death ensued, after much 
sufTering, in a year. 

In the fight against pain due to advanced 
cancer, the radiologist and surgeon have a 
valuable ally in the neurosurgeon. His 
help should be sought promptly. The re- 
lief afforded by nerve injections, root sec- 
tions, and cordotomies is dramatic. These 
measures are not, of course, applicable to 
all patients, and they carry a certain risk. 
The decision as to which procedure, if any, 
should be undertaken rests with the 
neurosurgeon, but the roentgenologist must 
see to it that his patients have the benefit 
of proper consultation whenever he thinks 
there is a chance of help from another 



Fig. 3. Case III: Patient shown in Figure 2, thirteen 
years later. 


quarter. Obviously, a patient who has 
only a few weeks to live should not be 
subjected to useless surger}'^ of a fairly 
radical nature, nor should an elderly person 
whose pain can be controlled by small 
amounts of opiate undergo the hazard of 
operation. Often tlie decision is a difficult 
one, but it would seem preferable in doubt- 
ful cases to proceed witli surgery, for there 
is so much to be gained and comparatively 
little to be lost. 

C.\SE V: W. M. O., a 75-year-old white man, 
presented himself in March 1943, with an extensive 
carcinoma of the tongue (epidermoid, grade III). 
The tumor had been present for nine months. It 
was a bulky growth involving the entire tongue; 
there were metastases in the regional nodes, and the 
patient was sufTering agonizing pains in the tongue 
and left side of the face, jaw, and neck. 

X-ray therapy resulted in only partial relief of pain. 
The nodes melted away and the tumor was reduced 
by one-third, but it was still too extensive for 
radium implantation. 

On July 9, 1943, the mandibular branch of the 
left fifth nerve was injected with novocaine and 
1 c.c. of alcohol. A second injection was necessary 
several days later because of reappearance of pain 
in the auriculo-temporal branch of the mandibular 
nerve. A perfect result followed. Sectioning of 
the nerve root was therefore attempted, but the 
patient reacted badly to anesthesia, and the pro- 
cedure could not be completed. However, though 
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the tumor is again growing, he is still comfortable 
three months later and does not require any medica- 
tion for pain. 

Case VI ; R. W. C., a 50-year-old white man, was 
referred to our department from another com- 
munity for irradiation of a thoracic tumor. Ex- 
ploration of the right thorax two weeks previously 
had revealed a large mass arising from the right 
side of the mediastinum and adhering densely to 
the second, third, and fourth vertebrae and ribs 
posteriorly. The operator felt that the tumor was 
too vascular for biopsy, so a pathological diagnosis 
was never made. The patient was suffering with 
severe pain just below the right nipple. In hope 
that the tumor was radiosensitive, x-ray therapy 
was administered. There was no response in six 
weeks. Therefore, the posterior roots of the right 
second, third, fourth, fifth, and a portion of the 
sixth thoracic nerves were divided intradurally. 
Relief of pain was complete. The patient lived 
only three months, but without suffering. 

Case VII: S. K., a 47-year-old colored man, 
when first seen in September 1938, had been passing 
bloody urine and clots intermittently for six months 
and had been bleeding continuously for six weeks. 
Cystoscopic examination revealed flat tumor fronds 
around the internal urethral orifice, a small sessile 
tumor in the center of the trigone, and a large papil- 
lary tumor near the left lureteral orifice. The 
tumors were resected and fulgurated. The patholog- 
ical report was papillary carcinoma, low grade I. 

During the next few months, recurrences were re- 
sected and fulgurated at monthly intervals. Since 
he was comfortable and had no bleeding, the patient 
refused further attention for a year. When he be- 
gan passing blood again, he returned. Multiple 
tumors were removed. Still stubborn, the patient 
stayed away twenty-one months, until more blood 
appeared in his urine. This time, the bladder 
walls were packed with small papillary tumors. 
One was removed for examination. The pathologi- 
cal report was still epidermoid carcinoma, low grade 
I. As resection and fulguration were impractical, 
deep x-ray therapy was tried. Because of the low 
grade of the tumor, irradiation was carried to the 
limit of tolerance, 18,000 r in air being given in a 


ten weeks’ period. In two months, intractable pain 
had developed in the left hip and down the lateral 
aspect of the thigh to the ankle. From the subse- 
quent course, it is fairly certain that fibrosis around 
the sacral plexus, secondary to the intensive irradia- 
tion, was the cause of the pain, rather than metasta- 
sis, though the latter was suspected at the time. 
The neurosurgeons were called in, and they did a 
laminectomy of the third and fourth thoracic verte- 
brae, incising the anterolateral column of the cord 
at two levels. Relief of pain was complete. This 
was in February 1942. At cystoscopic examination 
in March, only two small tumors remained in the 
bladder. These were fulgurated. The patient has 
learned his lesson and comes in regularly for check- 
ups. Every month or two another recurrence is 
resected and fulgurated, and he is getting along 
nicely. 

When considering the advisability of 
neurosurgery, the possibility of unpleasant 
results must be weighed. Loss of sensa- 
tion, loss of sphincter control, and paralysis 
are ever present dangers, and the pain 
should be more difficult to live with than 
the possible complications before they are 
risked. 

CONCLUSIONS 

1. Advanced or metastatic cancer is 
not a signal to bring on the opium and 
abandon hope. A few tumors can be 
arrested indefinitely, some for years or 
months, and many patients can at least 
obtain relief of pain from irradiation 
or neurostu-gery. 

2. Pain, whether metastasis is demon- 
strable or not, is an indication for radiation 
in patients with. a known malignant tumor. 

University of Virginia Hospital 
University, Va. 



The Ureter and Its Involvement in Pelvic Irradiation' 

EDWARD E. MANSUR, M.D. 

Jefferson City, Mo. 


T he ureter must be considered a vital 
structure. Its damage often results in 
a life-taking scries of events. When total 
ureteral obstruction has existed for more 
tlian a few weeks, irreparable injur}’^ to the 
kidne)" results. If both ureters are in- 
volved and operative drainage of the urine 
is not quickly provided, the patient’s life 
will be sacrificed. 

The writer claims no originality in dis- 
cussing the ureteral complications of ir- 
radiation therapy of the uterine cervix. 
Among others who have dealt with the 
subject are Herger (1), Schmitz (2), 
Bugbee (3 and 4), Matusovszky (5), and 
Colwell (6). The animal experiments of 
Martin and Rogers (7 and 8) indicate how 
seriously the ureter can be affected by 
doses of radium that appear to be small 
compared with a cancer dose, though the 
time factor in their studies was, of course, 
relatively short. 

While the literature on ureteral-renal 
injury would seem to prove that it is both 
frequent and serious and is recognized as 
such by many close observers, little has 
been published on ways and means of con- 
trolling the lethal effects of such damage 
secondary to irradiation of the pelvis. 
When a patient with a pelvic cancer or 
fibroid is referred or comes directly to the 
radiologist for therapy, we may ask the 
question: “Who is responsible for the 
after-care of the case, when the x-ray or 
radium treatment has been concluded?” 
Since conditions related to the work of the 
radiologist may develop later, it would 
seem to be his duty to keep the patient 
under observation for a long time. It is his 
responsibility to anticipate all possible 
post-irradiation effects and to care for these 
personally or see that proper treatment is 

* by title at the Twenty-ninth Annual Meeting 
of the Radiological Society of North America, Chicago, 
111., Dec. 1-2, 1943. 


carried out by others. The need for such 
after-care is believed to be frequent. 

As an example, mention may be made of 
a patient under the writer’s care at the 
present time, with moderate obstruction of 
both ureters following treatment of a 
uterine fibroid four years ago. The fibroid, 
when treated, was about the size of a three 
months’ pregnancy. The patient refused 
surgery, and the pelvis was irradiated with 
a total skin dose of 3,000 r delivered 
through several ports. M enorrhagia ceased 
and the tumor was reduced in size. At the 
present time a check-up of the patient 
shows a blood pressure of 160 systolic and 
non-protein nitrogen 42 mg. per cent. A 
No. 6 catheter is a tight fit for the ureters, 
but it is expected that dilatation will pro- 
duce improvement. In this case the shrink- 
ing fibroid has probably caused extrinsic 
pressure on the ureters. The x-ray dose 
given would hardly seem sufficient in itself 
to produce any injury. 

In some cases the ureters are already 
being compressed mechanically by the 
growing neoplasm Isefore treatment is be- 
gun. Rarely cancer may actually invade 
the ureteral wall. Usually the ureter is 
caught in the healing fibrosis after inten- 
sive intrapelvic irradiation. That ob- 
struction of greater or less degree often 
follows surgery in the deep pelvis is well 
known. A paper on this subject, therefore, 
seems timely both for the purpose of 
creating helpful discussion and also of sug- 
gesting a routine which has been suc- 
cessfully used by the author. 

It is doubtful if surgeons make a practice 
of checking the ureters after pelvic opera- 
tions involving trauma close to the uretero- 
vesical junction. It is probable, however, 
that serious interference with the patency 
of the ureters follows treatment of cervical 
cancer with radium far more often than it 
follows surgery in the same area. Pohle 
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writes : “In taking care of patients afflicted 
with carcinoma of the cervix, particularly 
the more advanced cases, one should al- 
ways remember that the natural termina- 
tion is usually due to uremia from occlusion 
of the ureters.” 

At times, some ureteral obstruction will 
be found by routine cystoscopy and cathe- 
terization before treatment is instituted 
If this obstruction is due to pressure by 
the tumor, treatment designed to reduce 
the mass may relieve the block. While 
this would seem natural, it rarely happens. 
It is felt that stricture of ureters in radium- 
treated cancer of the cervix is due rather to 
compression by scar tissue than to actual 
contracture of the ureter itself. The ureter 
lies, rather loosely, directly under the 
peritoneum. It is easy for a centralized 
area of scar tissue in the prevesical area be- 
tween the ureters to draw them together 
at this point. The surrounding scar tissue, 
exerting pressure centrally on each ureter, 
closes its lumen. In a case to be described 
below, an autopsy showed this actually to 
have taken place. When the fibrous band 
about the ureters was cut, a fairly good 
opening was found through each, though 
some fibrous contracture had taken place 
within the walls. 

Taking this matter of the possibility of 
ureteral-renal complications more seriously 
and adopting a routine after-care will re- 
sult in an encouraging reduction in the 
mortality of radium-treated cancer of the 
cervix. We must admit that in recent 
years published statistics of adequately 
treated cervical cancer have not shown 
much further lowering of mortality. It 
would seem proper to suggest that we can 
perhaps improve those statistics by pre- 
venting some of the deaths which are due 
to uremia and associated conditions fol- 
lowing pelvic irradiation. It is stated that 
many such deaths are occurring and that 
frequently nothing has been done to pre- 
vent post-irradiation ureteral obstruction. 
Of treated patients who do not survive 
five years, how many die with a ureteral 
injury as a primary or contributing factor? 

Inquiry has led to the impression that 


routine cystoscopic and pyelographic 
studies of these patients, with subsequent 
, treatment, are seldom done. In some in- 
stances the patient is followed for a few 
months subsequent to the treatment course. 
The condition of the vagina and the skin 
is noted, and that is all. Unless the patient 
gives a typical history of ureteral obstruc- 
tion and renal colic, she is dismissed. 

Patients vary greatly in their interpreta- 
tion of symptoms. Cases of meteral ob- 
struction may go on to uremia without the 
classical backache and radiating loin pains 
we have been told should first be observed. 
The fact is that a slowly occurring ureteral 
obstruction is often symptomless until 
uremia has developed, when it is usually 
too late to save the patient’s life. Such a 
case was the cause of the writer’s perhaps 
unusual interest in this complication. 

A woman of 43 presented herself with a cervical 
cancer of squamous-cell type, grade 2, stage 2, 
arising in a cervical tear on the left. Her general 
health was excellent. Deep x-ray therapy through 
five ports was instituted. Doses of 500 r divided 
between two ports were given daily until a skin dose 
of 8,000 r had been administered (Thoraeus filter; 
200 kv.). Within seven days the cervical lesion was 
clearing up and within ten days radium therapy was 
begun. Fifty milligrams of radium element, filtered 
through the equivalent of 1.0 mm. platinum and 
1.0 mm. rubber, was applied; 10 rag. within the 
fundus of the uterus, 20 mg. within the cervical 
portion, and 10 mg. within each vaginal fornix. A 
total dose of 7,674 mg. hr. was thus given. 

The woman was examined several times follo'y 
ing completion of the irradiation. The external skm 
showed only a moderate reaction. The cervical 
cancer melted away and the usual resolution took 
place. The cervix became obliterated and the vag- 
inal fornix contracted, as usual, with moderate red- 
ness. There was very little pelvic pain or cystitis. 
For perhaps six weeks there was a mild enteritis, 
which responded to a low-residue diet and sedative 
medication with bismuth and paregoric. 

After the eighth week the patient made no further 
complaint. At the end of nine months, without any 
history of backache, loin pains, or bladder disturb- 
ances, she began for the first time to complain o 
headache. In seven days nausea developed, and the 
patient was hospitalized for study. The non- 
protein nitrogen was found to be 73 rag. per cen 
and the urinary output was greatly reduced. Cystos- 
copy showed the bladder to be moderately red, as 
in many women in the menopause. The ureteral 
orifices were easily found and catheterization was 
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aUeiniilccl, only to meet with a solid obstruction at 
about cm. The left ureter would not even take a 
fdifonn, but after some effort a No. .0 catheter was 
passed on the right. This was left in ])lace for 
twenty-four hours — after which it became blocked, 
as usually occur.s — and .oOO c.c. of urine was obtained. 
The catheter was then removed for cleaning and it 
was imi)ossible to reinsert it. The patient was 
treated lyv sweating and the usual measures for ure- 
mia. The non-protein nitrogen increased to !M) mg. 
per cent within twenty-fonr hours and a surgical 
consultant advised against operation. Death oc- 
curred within three days with a non-protein nitrogen 
of more than 150 mg. per cent. The ];aticnt's hus- 
band stated that, until ten days before her death, 
she was doing all her own housework and a[)i)oarcd 
to be very well. 

Autopsy showed moderate distention and cloudy 
swelling of both kidneys. The ureters were moder- 
ately dilated and patent down to the cervical area. 
At this point they were drawn together into a firm 
rounded mass, :i cm. in diameter. This mass was 
removed and sectioned. No cancer cells were found 
within it, nor was there any involvement of the ad- 
jacent lymph nodes. 

The total lack of symptoms of ureteral 
block in the foregoing case, until uremia 
had developed, caused the writer to in- 
vestigate a number of other cases recently 
treated. As a result, a program of ureteral 
care and observation was set up which has 
been followed since that time. The absence 
of a urologist made it necessary that the 
urological work be done by the writer. 
No doubt many others, under war condi- 
tions, will find it necessary to do likewise, 
especially as the frequency with which the 
urological observations should be made 
renders it impractical to send the patients 
to some distant urologist. In the writer’s 
case the desire to work out the problem for 
himself was an added incentive. The 
routine technic is as follows. 

TECHNIC FOR MAINTENANCE OF URETERAL 
PATENCY 

No particular preparation of the patient 
is necessary except a sedative (3 gr. nem- 
butal) an hour before cystoscopy. 

The urethra and introitus are painted 
with mercurochrome. The cystoscope is 
well greased with nupercain ointment, 
dipped in glycerin, and inserted. At times 
preliminary dilatation of the urethra with 


graduated sounds is done. It is believed 
that application of nupercain ointment to 
the catheter makes it slip along with less 
trauma and gives some sedation. Though 
both ureters are often checked at the same 
time, only one catheter is ever left in for 
any length of time. vSome ureters swell 
after the catheter is withdrawn, and having 
botli closed oil even for a few hours is an 
unpleasant experience. Usually an opiate, 
hypodermically, is needed following cystos- 
copy. A bottle of coca-cola is given to en- 
courage diuresis. With the eatheter in 
place, the patient is kept on an out-of-the- 
way clinic table for two or three hours and 
then sent home, walking at least to the 
waiting car or taxi. Sulfathiazole, 15 gr. 
t. i. d., and a few sedative tablets are 
routinely given. Occasionally, but not 
often, a hypodennic is needed after the 
patient reaches home. By this plan the 
cost of hospitalization is kept down, which 
is often of great importance. 

As a result of tliis routine, it has been 
possible to keep the ureters open in almost 
all cases. The preliminary cystoscopy 
and pyelography give useful information 
about the bladder and the pre-irradiation 
condition of the urinary tract. This may 
be of great help in subsequent follow-up 
cystoscopies. It is felt that when the 
ureters are within normal limits in the first 
place, they can be kept open. If a stric- 
ture is allowed to develop that will not ad- 
mit a No. 6 catlieter, the trouble is serious. 
The ureter may be kept open, but it cannot 
be opened up after it has once been al- 
lowed to become smaller than this. When 
the reduction of the lumen passes this point, 
the catheters become plugged up when left 
in and, because of their small size, tend to 
stick into the ureteral wall and cause 
additional trauma. Such trauma will de- 
feat the primary purpose of catheteriza- 
tion — i.e. opening up permanently the 
partially closed ureter. With the use of 
sulfathiazole routinely as a prophylactic 
agent, infection has been uniformly ab- 
sent. Forty-five grains daily is given for 
the first three days, then half this dosage 
for the next three days. Unless the case is 
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Film 1 . Typical female pelvis with ureteral catheters 
and pessary and lead disk in place. The approximate 
position of the uterus is indicated in this and succeeding 
films by a broken line. 

complicated by a previous infection, this is 
usually sufficient. Increase in fluid intake 
is advised. In cases showing little or 
moderate obstruction, the intervals be- 
tween catheter dilatations may be six 
weeks or longer during the first year. In 
most cases the procedure has been about 
as follows: primary cystoscopy and ure- 
teral calibration dming the first three 
weeks of irradiation, with dilatation if re- 
quired; repetition of cystoscopy after suc- 
cessive interAmls of six weeks, four weeks, 
eight weeks, and three months, with final 
cystoscopy, if things seem to be going well, 
at the end of the first year after treatment. 

After considerable experience, it has been 
foimd that when the ureter is snug for a 
No. 6 catheter or tight for a No. 7, less 
tramna and better end-results are obtained 
if, iustead of using a No. 7, a No. 6 is built 
up with melted wax over a distance of 
about 4 cm. some 18 cm. from the tip. In 
this way the entire ureter is not greatly 
disturbed and the actual dilatation is con- 
fined exactly to the strictured area, which 
begins 2 cm. inside the vesical orifice. 


This may appear to be a lot of work, but 
■with proper set-up it should not be burden- 
some. After all, what is the use of irradia- 
tion if the patient is to be lost through 
failure to prevent complications? In the 
average case about fifteen minutes is re- 
quired for the cystoscopy. A nurse can 
handle the case after that. Pyelography 
takes a bit longer, but is done only once, at 
the beginning. Arrangements are usually 
made for some friend or relative to see the 
patient home. In cases in which serious 
ureteral obstruction is found, hospitaliza- 
tion is, of course, required for a few days. 
In actual practice, the writer has seldom 
found this necessary. 

One warning should be repeated, as it is 
of the utmost importance in this work. Do 
not wail for symptoms of ureteral block to 
appear before doing something to prevent 
the same. It is comparatively easy to keep 
the ureters open but quite another problem 
to open them up after stricture is es- 
tablished. The ureter is a delicate struc- 
ture, and the trauma from very small 
catheters, when these are all that will 
pass, is vastly greater than the trauma 
when a fairly large whistle-tipped catheter 
can be inserted. The early primary cysto- 
scopic catheterization is important. It is 
believed that the catheters should be left 
in a few hours even when the ureters are 
found to be normal in size, to help straighten 
them out. This makes subsequent catheter- 
ization easier, when mild degrees of con- 
tracture in the ureters, rather than their 
natural curves, may have to be overcome. 

Cystoscopy and repeated ureteral cathe- 
terization call for fortitude on the part o 
the patient, as well as co-operation. It has 
been found, however, that patients will co- 
operate when the importance of this meas- 
ure is explained to them. Ever}’’ woman 
has a horror of a cancer death. It may ^ 
that if we took more time to explain to our 
patients what they are up against, and what 
we are trying to do for them, they wou 
always co-operate. 

The author has made film studies of the 
ureters in a considerable number of women. 
Most of these studies have been inciden 


151 



to cancer of the cervix. They suggest that 
the pelvic portions of the ureters show ver}’^ 
little deviation in relation to the cervix. 

For these studies an aluminum stem 
pessary, over which was fitted a thin lead 
disk measuring exactly 3 cm. in diameter, 
was inserted into the cervical canal with 
the face of the disk against the face of the 
cervix. Examination by the finger and 
speculum, after several such placements, 
showed the disk wall in place after the 
films were made. Usually light packing 
was used to insure the disk remaining in 
position, but no notable difference was 
noted in the same pelvis, with or without 
packing. Most pathological cervices have 
largely lost their normal mobility anyway. 
The radiographic measurements indicate 
that in most women the ureters lie within 
1.5 to 2.0 cm. of the rim of the cervix. 

Film 1 is that of a typical female pelvis 
with ureteral catheters and the cervical 
measured disk and pessary in place. The 
wide swing of each ureter as it enters the 


pelvis is shown, as well as the approach 
closer to the cervix as the ureter swings 
back toward the midline and starts forward 
to the floor of tlie bladder. The face of the 
pessary, which as before stated measures 
exactly 3 cm. in diameter, has been divided 
into three ]>arts. Each third, as a measured 
distance on the film, represents 1 cm. 
fairly accurately. The cervix lies im- 
mediately ccphalad or against the cephalad 
side of the measured disk. It is readily 
seen in this view that the cervix is within 
2.0 cm. of the ureter. 

Film 2 was taken in the right oblique 
position. The more distant ureter of the 
two is within 2.0 cm. of the rim of the cervix. 
Effort is now being made to see how far the 
ureters can be thrown away from the cer- 
vix, as represented by the metal disk. 
Film 3 is taken in the left oblique position. 
On this film the more distant of the two 
ureters is approximately 2.5 cm. from the 
rim of the cervix. 

Film 4 and 5 are of a different case. 
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Films 4 and 5. Oblique views of another pelvis, showing ureters Closer to the rim of the cervix. 


Only oblique views are shown. It was 
found that the oblique positions usually 
show the ureters farther away. It will be 
noted in this case that they are closer to 
the rim of the cervix than in the patient 
shown in Films 1~3. 

Film 6 is one of the many lateral views 
studied. In this position one may see how 
the meters, after dropping off the sacral 
promontory into the pelvis, suddenly rise 
at the level of the cervix, travel anterior on 
each side of the cervix to the bladder floor. 
The sharp angulation of the ureter, shown 
on this film, no doubt adds to the difficulty 
of passing the catheter through this area, 
when pathological stricture has occurred 
following irradiation of the cervix. 

Mention has been made earlier in this 
paper of the desirability of early catheteri- 
zation, to “straighten out” the normal 
angulation of the lower ureter. Film 6 
shows the angulation referred to. It is 
thought that the size 6 or larger catheter, 
which has enough body to offer some 


definite resistance to angulation, helps to 
loosen up the severe angulation at this 
point when left in place for a few hours. 

It must be realized that the normal 
ureter all along its course has a certain de- 
gree of mobility, as it lies directly under 
the peritoneum. The measured cervical 
pessary used in taking these films is mag- 
nified on the films in the same proportion 
as the adjacent anatomical structures. It 
would seem reasonable to assume that the 
distances, in centimeters, at the level of the 
cervdx, as shown in these film studies, are 
fairly accurate. The approximate shape 
and position of the uterus have been indi- 
cated in the film by an interrupted line. 

A word may be added regarding the 
procedure after it has been found that one 
or both ureters are irreparably blocked m 
the area of the cervix. If one meter alone 
is involved, while the other shows unim- 
paired patency with normal kidney fun(> 
tion, and sufficient time has been allowed 
to indicate that no further narrowing of 
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the good ureter is probable, a nephrectomy 
on the involved side is indicated. If both 
sides show more or less involvement, so 
complete on one side tliat marked impair- 
ment of function has resulted, and dilata- 
tion has not helped, then the more severe 
side may be surgically treated by bringing 
the ureter out through the abdominal wall. 
It is said that recent improvements have 
made such a permanent drainage of urine 
fairly comfortable for the patient. 

It must be realized that three or four 
weeks of complete obstruction will per- 
manently ruin the average kidney. Some 
surgeons have cut the ureter at the point of 
pehde obstruction and transplanted it into 
tlie bladder. This is admitted to be a 
difficult procedure. In discussing this 
question with genito-urinary surgeons, 1 
have been told that the transplantation of 
the ureters in the prevesical area, l.^efore 
irradiation, though desirable, would be a 
very difficult matter. Furtlier advances in 
surger}' may perhaps solve this problem for 
us. At present it would seem that surgeons 
should be consulted as soon as serious ob- 
struction has been found to exist, to the 
end that the affected kidney and the pa- 
tient’s life may be saved. Perhaps the 
earliest and safest procedure at present is to 
sever the totally obstructed ureter at the 
point of obstruction in the pelvis and bring 
the severed end out of the abdominal wall 
for permanent external drainage of the 
urine. If such a surgical procedure is done 
early enough, it may prove life-saving. 

SUMMARY AND CONCLUSIONS 

1. Ureteral obstruction must be as- 
sumed as a definite hazard in the treatment 
of cervical cancer by radium and x-rays. 
Literature on this subject and the personal 
observations of the writer would indicate 
that this is a frequent aftermath of heavy 
irradiation of the cervix. 

2. It is believed that this hazard is not 
always realized by the radiologist and that 
adequate steps are not taken to prevent 
its occurrence, with subsequent death of 
the patient. Certainly we must doubt 
that this complication is generally known 




Film 6. Lateral view showing sharp angulation of 
ureter. 


to exist by the many physicians who rent 
radium for an occasional case and know^ 
little of the technical factors involved or 
the possible complications from its use. 
Even those who make radiology a specialty 
may at times forget this danger. 

3. Ureteral damage is believed to be a 
far more serious and frequent complication 
of irradiation therapy of cervical cancer 
than bowel or bladder damage. Yet, in 
recent years, one has heard far more dis- 
cussion of bowel damage and possible meas- 
ures for combating it than of damage 
to the kidney and ureters. 

4. It is hoped that this paper will 
stimulate further interest in the study of 
this complication. Improvement of our 
statistics of cervical cancer cures may be 
shown to result from a greater interest in 
preservation of ureteral patency and post- 
irradiation management. 

5. Conclusion of the irradiation pro- 
gram should not conclude the interest of 
the radiologist in the case. Proper in- 
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Films 4 and 5. Oblique views of another pelvis, showing ureters closer to the rim of the cervix. 


Only oblique views are shown. It was 
found that the oblique positions iistially 
show the ureters farther away. It will be 
noted in this case that they are closer to 
the rim of the cervix than in the patient 
shown in Films 1-3. 

Film 6 is one of the many lateral views 
studied. In this position one may see how 
the ureters, after dropping off the sacral 
promontory into the pelvis, suddenly rise 
at the level of the cervix, travel anterior on 
each side of the cervix to the bladder floor. 
The sharp angulation of the ureter, shown 
on this film, no doubt adds to the difficulty 
of passing the catheter through this area, 
when pathological stricture has occurred 
following irradiation of the cervix. 

Mention has been made earlier in this 
paper of the desirability of early catheteri- 
zation, to “straighten out” the normal 
angulation of the lower ureter. Film 6 
shows the angulation referred to. It is 
thought that the size 6 or larger catheter, 
which has enough body to offer some 


definite resistance to angulation, helps to 
loosen up the severe angulation at this 
point when left in place for a few hours. 

It must be realized that the normal 
ureter all along its course has a certain de- 
gree of mobility, as it lies directly under 
the peritoneum. The measured cervical 
pessary used in taking these films is mag- 
nified on the films in the same proportion 
as the adjacent anatomical structures. E 
would seem reasonable to assume that the 
distances, in centimeters, at the level of the 
cerAUx, as shown in these film studies, are 
fairly accurate. The approximate shape 
and position of the uterus have been indi- 
cated in the film by an interrupted fine. 

A word may be added regarding t e 
procedure after it has been found that one 
or both ureters are irreparably blocked m 
the area of the cervix. If one ureter alone 
is involved, while the other shows unim- 
paired patency with normal kidney func- 
tion, and sufficient time has been allowe 
to indicate that no further narrowing oi 
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S INCE THE gamma rays used thera- 
peutically are emitted by Radium B 
and Radium C, either of the parent ele- 
ments radium or radon can be used as a 
source of ganuna radiation. With the use 
of eacli, certain advantages and disad- 
vantages are associated, but in general any 
national radium scheme (1, 2) has pro- 
vided for both methods of treatment. In 
tile majority of cases, tlie use of radon has 
been restricted to tlie type of applicator 
known as a “seed,” intended either for 
permanent or temporary insertion in tlie 
tissues and usually characterised by short 
length and low filtration. Clinical ex- 
perience ■with this form of applicator has 
not been particularly satisfactory, and a 
decreasing use of radon has been reported 
from several countries (3). It has been 
stated that the circumstances under which 
radon has been used have frequently been 
unsatisfactory, and the Radium Commis- 
sion of Great Britain stipulated in 1939 
that radon produced from national radium 
should be employed only in approved 
centres or under circumstances as care- 
fully controlled as those in which national 
radium was used. From the records at 
its disposal, the Commission feared that 
radon prepared from other than national 
radium was frequently used by unqualified 
persons, who were without the auxiliary 
services by which the use of radon can be 
made safe, and who did not keep the ac- 
curate records which are required for all 
radiotherapy performed under the auspices 
of the Commission. It appears possible, 
therefore, that the unsatisfactory results 
in the use of radon have been due rather 
to the method of use than to any inherent 
disadvantages in radon itself. 

The Australian National Radium 

‘ Accepted for publication in November 1943. 
Physicist-in-charge, Commonwealth X-ray and 
K.adium Laboratory, University of Melbourne, Aus- 
tralia. 


vSeheme was inaugurated in 1928, when, on 
the recommendation of the Direetor-Gen- 
eral of Health, the Commonwealth Gov- 
ernment decided to purcliase 10 grams of 
radium and to distribute this among 
Australian hospitals. At the inception, 
provision was made for radon to be made 
available, and its use has increased steadily 
throughout the continent. Additional 
quantities of soluble radium have become 
available until there are at present 3.G6 gm. 
of radium used in radon production. It is 
believed tliat this increased use has re- 
sulted primarily from the manner in which 
the radon is mounted in containers, and 
that as a result it has been possible to de- 
velop centralised radon services which have 
important advantages. The purpose of 
this report is to trace the developments in 
the use of radon in Australia and to de- 
scribe the manner in which the present 
centralised services are operated. 

Radon centres were established in jMel- 
bourne and in Sydney in 1929, in Adelaide 
in 1930, in Perth in 1933, and in Brisbane 
in 1938. The Melbourne centre was sit- 
uated at the original Commonwealth 
Radium Laboratory, established at the 
University of Melbourne by arrangement 
between the Commonwealth Department 
of Health and the University. The Depart- 
ment equipped, staffed, and maintained 
the Laboratory. In each of the other 
centres the radon laboratory was estab- 
lished at the local university by arrange- 
ment between the university and the local 
anti-cancer authorities, the Commonwealth 
making available the necessary soluble 
radium. Initially methods of purifying 
and mounting radon were determined 
individually by the authorities at each 
centre, and experience was tlius gained of a 
variety of techniques. A considerable 
amount of investigation into various meth- 
ods of purifying and mounting radon was 
carried out at the Commonwealth Labora- 
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Table I : Total Millicuries Used for Treatment Purposes in Australian Radon Centres 


Year 

Melbourne 

Sydnej' 

Adelaide 

Perth 

Brisbane 

Total 

1929 

3,720 





3,720 

1930 

11,919 





11,919 

1931 

17,021 

405 

2,190 



19,616 

1932 

14,008 

1,096 

2,335 



17,439 

1933 

17,583 

773 

1,718 



20,074 

1934 

21,960 


2,013 



23,973 

1935 

26,155 

2,839 

5,926 

979 


35,899 

1936 

28,055 

6,476 

5,988 

782 


41,301 

1937 

29,897 

6,300 

4,624 

875 


41,696 

1938 

29,696 

7,857 


1,922 

6,966 

46,440 

1939 

27,131 

8,374 

960 

1,019 

10,131 

47,615 

1940 

27,700 

7,981 

6,897 

563 

7,912 

51,053 

1941 

29,537 

6,297 

6,259 

1,173 

5,648 

48,914 

1942 

39,751 

8,413 

4,134 

864 

4,359 

67,521 

1943* 

20,632 

4,987 

2,061 

358 

3,917 

31,955 


* Six months only. 


tory, and the various types of radon con- 
tainers in use today were successively de- 
veloped with the co-operation of practising 
radiotherapists. In 1935, efforts were 
made to have standardised procedures 
adopted throughout Australia (4) and, 
as a result, a definite impetus was given 
to the use of radon in all centres; this is 
illustrated by Table I, which gives the 
number of millicuries used annually for 
treatment purposes in the various centres. 

Initially, the usual chemical methods of 
purifying radon were used, whereby oxygen 
and hydrogen were removed by sparking 
and passage over heated copper and copper 
oxide, and water and carbon dioxide were 
absorbed by phosphorus pentoxide and 
potassium hydroxide, respectively. These 
methods were slow, required the frequent 
replacement of chemicals which were con- 
taminated with active deposit, and did not 
give a high degree of purity; radiation 
exposure of the personnel during purifica- 
tion was also considerable. In 1936, after 
extensive investigations in this Labora- 
tory, a new equipment (5) depending upon 
ph3''sical rather than upon chemical meth- 
ods was adopted, and similar equipment is 
now in use in Sydney, Brisbane, and 
Adelaide, while the Perth equipment in- 
cludes many of its features. With this 
method, water and other vapors are re- 
moved by passing the mixed gases from 
the radium flask through a tube cooled with 
solid carbon dioxide; the hydrogen, oxy- 
gen, and helium are pumped off after the 


radon and carbon dioxide have been con- 
densed with liquid oxygen, and after 
evaporation the carbon dioxide is finally 
absorbed by heated potassium hydroxide. 
The time of purification has been reduced 
to one-half, the exposure of the operator 
to one-fifth, while the final purity of the 
radon is considerably increased. In a 
routine purification, a purity can be ob- 
tained such that from 60 to 100 me. can be 
inserted in a volume of 1 cubic millimeter 
at less than atmospheric pressure and at 
room temperature; this corresponds to 
capillary filled with radon with a linear 
strength of up to 15 me. /cm. If the radon 
is condensed a second time, however, and 
the permanent gases and carbon dioxide 
are removed after each condensation, con- 
centrations of up to 200 mc./cubic ndlli- 
meter can be obtained. 

At the beginrung, the purified radon was 
sealed in thin-walled glass capillary, which 
was then subdivided into appropriate 
lengths, meastu-ed, and mounted in short 
platinum needles. This method had cer- 
tain serious disadvantages : 

(1) The glass capillary was fragile 
and easily broken in the laboratory, in the 
hospital, and in transit, leading to a 
definite risk to the personnel from inhaled 
radon, and to inadequate treatment of the 

patient. .. 

(2) The subdivision of the glass capd' 
lary and the subsequent measurement 
and classification into strengths was a 
laborious process. 
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(3) It was not always possible to obtain 
the required radon content in the glass 
seed, and a considerable proportion of the 
radon was not of a usable strength. 

(4) The needles made in this way al- 
ways represented a compromise between 
filtration and external diameter. 

(5) Only a restricted number of needle 
lengths could be made available. 

For tJiesc reasons, the glass capillar}’^ 
metliod was replaced early in 1030 by the 
gold-tnbing technique devcloiicd by Failla 

(6). In this technique, the purified radon 
is led into a capillary* tube of pure gold with 
a ver}’- fine bore (0.1(5 mm.); pure gold 
tubing is used, because it can be readily 
subdivided with gas-tight seals by the use 
of a special form of pliers which produce an 
autogenous weld as tliey cut. The gold 
capillar}’^ had an external diameter of 
0.S2 mm., with an equivalent screenage of 
0.3 mm. Pt. The subdivided sections 
could be inserted directly into the tissue 
as permanent implants. Although these 
were a great improvement over the glass- 
tube tjfpe of permanent implants (7, 8), 
clinical experience showed that, in tlie 
majority of cases, a filtration of more tlian 
0.3 mm. Pt equivalent was desirable. 
Accordingly, in 1934, gold capillary of 
external diameter 1.25 mm., giving a 
screenage of 0.5 mm. Pt equivalent, was 
used for the construction of permanent 
implants. These contain up to 1.1 me. per 
implant and are issued with lengths rang- 
ing from 3 to 5 mm. according to the 
strength of the radon-filled capillary avail- 
able. Permanent implants are used in 
many sites where the use of temporarily 
inserted needles is contraindicated (9). 
Less than 4 per cent of the radon used in 
Australia in 1942, however, was in the 
form of implants, so that the popularity 
of radon is not dependent upon ttose cases 
in which it presents the only possible thera- 
peutic method. 

The 0.3 mm. Pt equivalent radon-filled 
capillary could also be placed within metal 
sheaths to form Muir tubes or short 
needles. Initially, sheaths of nickel from 
5 to 10 mm. long were used; these were 


constnicted from nickel tubing, one end 
being first burnished over to hold the knot 
of a linen tliread, while the other, after in- 
.sertion of the capillaiy, was burnished over 
to hold it in place. Later, needles of vary- 
ing length up to 8 cm. were issued, the 
sheath lieing Imrnished over to form a suit- 
able point (S). The total screenage of the 
capillaiy and casing could be either 0.4 
or 0.5 mm, Pt equivalent, the lesser filtra- 
tion being clioscn by those radiotherapists 
who preferred needles of smaller external 
diameter. In general, all needles were 
used witli a strength of 2 mc./cm.; the 
0.3-mm. gold pennanent implants con- 
tained about 1.5 me. in a length of from 
0 to S mm., these values being selected as 
a result of clinical experience (10). 

At tlie Third Australian Cancer Con- 
ference in 1932, tlie question of adequate 
screenage of radium containers received 
careful consideration, and a committee ap- 
pointed to survey the position reported 
(11) that for tlie effective treatment of 
certain types of cancer, and especially for 
the treatment of lesions in certain sites, 
increased screenages were desirable. The 
committee was guided to a considerable 
extent by the experimental investigations 
of Wright, who implanted radon needles 
with filtrations of 0.5 and 0.8 mm. Pt 
equivalent, respectively, in corresponding 
situations on opposite sides of animals, the 
radon contents of the needles being ad- 
justed to give equal emergent gamma ray 
intensities. Examination showed that 
with the needles of lower filtration, the 
immediate periacicular zones of destruction 
were much wider, while late necroses tended 
to occur in the sites treated (12). For 
gynaecological work, the committee recom- 
mended that 5-mg. tubes should have a 
filtration of 1.0 mm. Pt equivalent, and 
10-mg. tubes and higher should have 2.0 
mm. Pt equivalent, while for cases where 
needles were placed in close proximity to 
bone, cartilage, or important nerve trunks, 
or in the bowel, the filtration should be 
0.8 mm. Pt equivalent. In accordance 
with these recommendations, a consider- 
able proportion of the Commonwealth 
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radium was increased in screenage, and 
radon needles with a filtration of 0.8 mm. 
Pt equivalent were developed in the Com- 
monwealth Laboratory and issued towards 
the end of 1932. To obtain the maximum 
screenage with a minimum thickness, a 
metal of high density must be used, and 
pure gold has been found the most suit- 
able. The needle sheaths were constructed 
of tubing with a bore just large enough to 
take the radon-filled sections of capillary 
and with an external diameter of 1.93 mm. 
These needles could be obtained in lengths 
up to 10 cm., strengths of 1.5, 1.8, and 2.0 
me. being most frequently used because in 
this way established radium techniques 
could be duplicated. 


5 cm., and in centimeter sizes from 5 to 
10 cm., while strengths ranging from 0.2 
to 1.0 mc./cm. in steps of 0.05 mc./cm., 
from 1 to 2.0 mc./cm. in steps of 0.1 mc./- 
cm., and from 2 to 5 cm. in steps of 0.25 
mc./cm. are available. Still other 
strengths can be obtained by special ar- 
rangement. Strengths greater than 1.5 
mc./cm. are generally used in the con- 
struction of superficial applicators, while 
the very high strengths are used only for 
large treatment distances or in sites where 
the inability of the patient to tolerate the 
applicator reduces the duration of the 
treatment considerably below the custo- 
mary seven days. 

The extent to which the range of lengths 


As a result of the adoption by individual and strengths of radon needles makes 
radiotherapists of techniques by which possible a ready arrangement of sources to 
needles of a variety of strengths are used to provide homogeneous irradiation of ir- 
obtain a practically uniform irradiation regular blocks of tissue can best be il- 
field and the desired dosage distribution, lustrated by the particular example given 
such as those developed by Paterson and in Appendix I. It is evident that any 
Parker in Manchester (13), radon needles hospital would require a very large reserve 
were issued with any strength required by of radium needles of a wide variety of 
the radiotherapist. By 1939, the Paterson lengths and strengths to treat rvithin the 
and Parker technique had been introduced required dosage limits such a volume of 
into all the principal Australian hospitals, tissue. 

and large-scale graphs, prepared by this . It is not, of comse possible to fill the 
Laboratory based on those developed in capillary with radon to exactly the re- 
Manchester and modified where necessary, quired strength at the time of insertion in 
were in general use. the patient. The needles are constructed 

The availability of radon needles of any by selecting a capillary with a strength 
required strength is an important ad- slightly greater than that required for the 
vantage in applying rationalised irradiation needle (14); if the active length of th/ 

techniques. In these techniques, the ra- needle is c cm., and the required content is 

diotherapist determines the dimensions of obtained in b cm. of capillary, then the 
tissue to be treated, the average dose re- needle is filled with 7i + 1 pieces of capil- 


quired in roentgens, and the preferred time 
of treatment, and the required dosage in 
milligram-hours is read from the graphs. 
If radium is to be used, the available range 
of strengths and lengths of radium needles 
is then considered, and frequently the 
volume treated and the duration of treat- 
ment have to be adjusted to conform with 


lary, giving a total length of b cm., s^P^' 
rated one from the other by « packing pieces 
of copper wire having a total length o 
a — b cm. Provided that the lengths of 
packing are small compared with the 
sections of capillary, it can be shown, bo 
theoretically and experimentally, that the 
composite needle approximates closely a 


the radium needles chosen. With radon uniform linear source. 


needles, however, the required lengths and 
strengths are calculated to satisfy the 
chosen conditions. Radon needles are 
available in half-centimeter sizes from 1 to 


Where needles were to be used for com 
structing superficial applicators (used WJ 
a skin distance of 0.5 or 1.0 cm.) the capi 
lary was sometimes placed, for reasons o 
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economy, in silver casing witJi the same 
dimensions as the gold casing, but giving 
a total filtration of 0.5 mm. Pt equivalent. 
Of recent years, however, gold casing of 
O.S mm. Pt equivalent has been used for 
both superficial and interstitial applicators. 

For lesions of the eye, needles of up to 
3 cm. in length are available with an ex- 
ternal diameter of 1.7-1 mm. and an equiva- 
lent screenage of 0.7 mm. Pt. AVhen 
the point is being burnished over, the 
knot of a second tliread can be included 
in this end, giving a needle threaded at 
boUi ends to facilitate accurate positioning. 
These needles were designed for subcon- 
junctival implantation, but may also be 
used in other sites where a needle of small 
diameter is required. 

During 1942, approximately 70 per 
cent of tlie radon used in Australia was 
motmted in needle form, and it can be 
claimed that tlie demand for this type of 
container is due to the following ad- 
vantages: 

(1) Radon needles are constructed in 
the particular lengths and strengths neces- 
sary to deliver the required dosage for the 
particular lesion for which they are ordered. 

(2) Radon can be enclosed in a much 
smaller volume than an equivalent gamma 
ray source of radium. Gold radon needles 
with a screenage of 0.8 mm. Pt equivalent 
have an external diameter of 1.93 mm. com- 
pared with 2.30 mm. for a platinum radium 
needle of the same screenage, thus facilitat- 
ing their insertion into the tissues. 

(3) Radon needles (containing gold 
capillary) can be bent as desired to suit 
the anatomical site. 

(4) Radon needles can be obtained in 
much greater lengths than radium needles. 

(5) The active length of a radon needle 
approaches the total length much more 
closely than in the case of a radium needle; 
for longer needles, the difference is 0.5 cm., 
for short needles 0.3 cm. This is of con- 
siderable advantage when “crossing ends” 
of an implantation. 

(6) Experimental types of radon 
needles, or needles designed for special 
circumstances {e.g., with inactive lengths 


where desired), can readily be constructed 
to suit the particular needs of individual 
cases. 

(7) vSince tlie needle cases are fitted 
witli threads before filling, tlie radiation 
exposure of tlie hospital staff is decreased. 

For g^majcological work, the early ap- 
plicators were cliromium-plated brass tubes 
with an active lengtli of 2 cm., a filtration 
of 1.0 mm. Pt equivalent, and an external 
diameter of 6.37 mm. These tubes con- 
tained one or more pieces of radon-filled 
capillar}’^ to give a linear strength as de- 
sired up to 20 mc./cm. Later, a special 
type of applicator for tlie treatment of 
carcinoma of tlie cendx uteri was de- 
veloped by Cuscaden and Oddie (15), con- 
sisting of a square rigid pessary of Auilcan- 
ite containing four tubes placed around 
the cervix (one of whicli is screened dor- 
sally b)”^ S mm. of lead to protect the rec- 
tum) and an intra-uterine tube of the 
required lengtli witli tlie radon distributed 
in three sections to obtain tlie required 
shape of isodose cun’^es. To obtain satis- 
factor}’’ screenage witli a minimum diam- 
eter, tliese tubes are made of pure gold, 
giving a total screenage of l.S mm. Pt 
equivalent witli an external diameter of 
4.75 mm. ^^Hiere tlie higher filtration is 
required, gold tubes can also be used as an 
alternative to the brass tubes mentioned 
above. 

For the treatment of carcinoma of the 
corpus uteri, a special intra-uterine tube 
was designed (16) with radon distributed 
in sections to give isodose curves envelop- 
ing the fundus. 

For the treatment of non-malignant 
conditions of the uterus, a special intra- 
uterine tube was constructed in 1939 to 
the design of Dr. W. P. Holman and Mr. 
M. W. Ingram, B.Sc., of the Launceston 
Hospital. This tube contains radon dis- 
tributed in two sections, the strengths of 
the sections being arranged to deliver 
3,000 r in five days to the whole of the 
mucosa. 

When radon is used in gynaecological 
applicators, it is possible to provide sources 
of any required strength in any position 
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in the applicator. It is therefore possible 
to adjust the distributed strengths to 
finnish adequate dosage to a uterus of any 
given dimensions much more easily than 
with radium tubes of fixed content, in 
which the increments of content are rel- 
atively large. 

During 1942, the radon issued in the 
form of uterine applicators represented 
approximately 18 per cent of that used 
for treatment in Australia. 

Applicators of various types for the 
treatment of nasal lesions have been pre- 
pared, when required, to suit the particular 
problem involved. These applicators take 
the form of rigid or flexible metal tubes 
filled with pieces of capillary. 

Following the arrival of the U. S. Army 
in Australia, Major J. E. Bordley, form- 
erly of Johns Hopkins University, wished 
to use the method developed there of 
destroying lymphoid tissue in the eusta- 
chian tubes by the use of radon. For this 
purpose, a special form of applicator was 
constructed. A brass rod 2.82 mm. in 
diameter was drilled %vith a hold of di- 
ameter 0.82 mm. to a depth of 2 cm., and a 
piece of gold capillary inserted for 0.5 cm. 
and sealed with gold solder. The capillary 
served to connect the apphcator to the 
radon purification apparatus and provided 
the seal after filling; the source was then 
screwed into a handle of the same diameter 
and of convenient length. Sources of 400 
me. with a filtration of 1 mm. of brass 
could easily be placed in applicators of 
these dimensions; in general, the content 
ranges from 250 to 400 me., depending on 
the amount of radon available. Thirteen 
of these applicators have been supplied at 
monthly inter\’^als. 

Since aU radon containers are prepared 
in the issuing laboratory for the individual 
case, provision is required for the acetuate 
measurement of the radon content. This 
involves the comparison of the intensities 
of the gamma rays emitted by the radon 
soruce and a radium soruce of known con- 
tent, due allowance being made for dif- 
ferences in screenage, size, and shape of 
the two sources. The Commonwealth 
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Laboratory possesses an international sub- 
standard radium source and the corrections 
necessary in the measurement of the 
various types of radium and radon con- 
tainers, as well as various measuring equip- 
ments, have been investigated (17). Each 
radon centre possesses a set of substandard 
radium tubes calibrated in terms of the 
Australian standard, and these are used 
in the measurement of radon content. 

When radon is first introduced into the 
capillary, no Radium B and Radium C 
are present, and there is no gamma ray 
activity. As these two products are suc- 
cessively formed and decay, the gamma 
ray intensity increases until a maximum is 
attained in approximately five hours, when 
equilibrium is reached; thereafter the 
decay characteristic of radon, with a half- 
value period of 3.825 days, is followed. In 
practice, the capillary is measiued ap- 
proximately one hour after filling, and the 
final content determined from a knowledge 
of the growth curve and the time elapsing 
between the filling of the capillary and the 
measiuement. The radon content in mc./~ 
cm. of lengths of capillary approximately 
10 cm. long is calculated, and the capillary 
is subdivided in sections to give the con- 
tent required in the different containers at 
the intended time of commencement of 
treatment. These sections are then in- 
serted into the needle casing or other con- 
tainer, the whole operation frequently 
being completed before maximum intensity 
has been reached. The handling of 
containers during the relatively inactive 
stage is an important factor in reducing 
the radiation exposure of members of the 
staff. 

In general, it is necessary to fill different 
sections of the capillary at any one puri- 
fication with a range of strengths deter- 
mined by the containers on order. These 
sections are then subdivided into lengths o 
approximately 10 cm. The accuracy ivift 
which any needle can be filled with me 
required content at the first intent ^ 
pends upon the uniformity of linear 
strength within the various sections, n ^ 
number of 10-cm. lengths are cut from a 
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section lilled witJi a given pressure of 
radon, Uie strengUis of Uie individual 
Icngtlis usually lie within o per cent of the 
mean value, and when tliese 10-cni. lengths 
are furUier subdivided tlie variation is 
usually less tlian one-half this amount. 
A greater unevenness of distribution fre- 
quently results if the radon is not purified 
sufficiently before being led into the capil- 
lar)^ The subdivision of the measured 
capillar}’- to pro\nde pieces of the required 
content for constructing needles and tubes 
is carried out \ntli pliers mounted on a 
fixed fulcrum, tlie lengtli of tlie pieces cut 
being determined by a micrometer adjust- 
ment. These pliers have been designed 
to reduce tlie flattening of tlie capillary and 
tlie extent of the chisel ends to a minimum. 
Possibly because of tliis, there is no marked 
concentration of tlie radon along tlie capil- 
lar}*^ such as has been reported by some 
workers. Since, furdier, tlie pieces for a 
number of needles of the same strengtli 
are cut togetlier and each needle is filled 
with pieces selected at random, the effect 
of small variations in the linear strength 
of the capillary tends to be eliminated. 

The extent to which the active content 
of needles can be obtained with the de- 
sired value merely as the result of pre- 
liminary measurement of 10-cm. lengths 
and subdivision into the required portions 
can best be illustrated by the analysis of 
over a thousand needles of varying con- 
tent from 0.5 to 10 me. given in Table II. 

Table II : Comparative Analysis of Deviations op 
Actual from Nominal Contents for Radon and 
Raditoi Needles 


Radon Radium 

Deviation from Needles, Needles, 

Nominal Content Per Cent Per Cent 

Within 2. 5 per cent 46 22 

Wrthin 5.0 per cent 78 47 

Within 7.5 per cent 92 91 

Within 10.0 per cent 97 97 


The active contents of any needles out- 
side any required limit can be readjusted. 
Very few needles as issued are outside 6 
per cent of the stated value, while in gen- 
era.1 the total content of the applicators re- 
quired for any one lesion is within 2 per 
cent of the stated value. 


A more complete understanding of the 
real nieainng of tlie accuracies of the con- 
tents of radon needles as stated above can 
be gained by a comparative analysis of 
approximately 400 radium needles vary*^- 
ing in content from 0.5 to 10 mg. measured 
as delivered by a reputable manufacturer 
and set fortli in Table II. It will be seen 
that tlie variation of tlie actual from the 
nominal values was more marked with the 
radium than ivith tlie radon needles. Fur- 
ther, since a marked preponderance of the 
radium needles showed a value higher, 
rather than lower than the nominal value 
tlie total content of any selection of these 
radium needles for a particular lesion 
■would be somewhat outside the limits 
possible witli the radon needles, where the 
needles were found to be more uniformly 
distributed about a mean value 

The success of any form of radon con- 
tainer depends upon the certainty ivith 
ivhich gas-tight seals can be made during 
subdivision. This depends principally 
upon the design of the cutting pliers and 
tlie extent to which they are maintained 
in good order. In testing the performance 
of cutting pliers, it is convenient to solder a 
number (say ten) of pieces of gold capil- 
lary into the end of a metal cylinder at- 
tached to a compressed gas resen’-oir and 
fitted with a pressure gauge. In this way 
the efficiency of the pliers in making, say, 
100 seals adequate to withstand, say, 
three atmospheres can be determined 
quickly. Pliers satisfying these conditions 
produce the much lower pressure radon- 
tight seals wdth certainty, provided the 
seals are made with a firm and continuous 
pressure. 

Radiotherapists who use large numbers 
of radon needles annually very rarely have 
cause, from the observations of clinical 
results, to suspect radon leakages from 
needles. A needle which leaks before in- 
sertion in the patient will produce a les- 
sened or negligible biological reaction, 
while leakage of radon into the tissues pro- 
duces the violent necrosis associated with 
the action of alpha and beta rays. During 
the early years leakage from gold capil- 


162 


C. E. Eddy 


August 1944 


lary was occasionally detected, either in the 
radon laboratory or in the hospital, but 
this was found to be due either to minute 
air bubbles in the gold rod from which the 
capillary was drawn or to traces of grease 
introduced into the bore of the capillary 
during manufacture. Direct enquiry at 
the Royal Melboiune Hospital Radio- 
therapy Clinic (which has used an average 
of 11,000 me. annually over the last eleven 
years) shows that the clinicians have ab- 
solute confidence that the radon sources 
as ordered will dehver the dosage calcu- 
lated (18). Only on the rarest occasions 
is the expected degree of biological re- 
action not obtained, and it is considered 
that such effects are more often due to 
faults in planning or in implantation tech- 
nique than to defects in the radon appa- 
ratus. 

Doubts have been expressed at times as 
to the ability of the gold seals to tolerate 
the increased temperatme of a steriliser. 
Experience here, however, has confirmed 
the statement (19) that sterilisation by 
boiling is a perfectly safe procediue. In 
fact, when for a particular investigation it 
was desired to extract the radon from a 
filled capillary, it was found impossible to 
cause the radon to leak out until a tem- 
peratiue of approximately 900° C. had 
been reached. 

In filling the active sections into a 
needle, however, it is possible, by using 
excessive force, to damage the seal mechani- 
cally by ramming the sections together. 
With a little training, and specially de- 
signed filling devices (14), filling can be 
accomphshed without risk of damage and 
subsequent leakage. 

The Commonwealth Laboratory is re- 
sponsible for the construction of the gold 
tubing and special types of applicator used 
by all centres. Approximately 100 ft. of 
0.3-mm. capillary, 12 ft. of 0.5-mm. capil- 
lary, and 7 ft. of casing are required 
monthly. All used radon needles and 
tubes are retmned to the centres after re- 
moval from the patient, stored until in- 
active, and then reopened. The casing is 
used again to make a smaller needle and 


the capillary and scrap are purified to 
special specifications and reconstructed 
into tubing. Apart from the capita] in 
outlay for gold (on which there is no depreci- 
ation) the expense involved is that for 
reconstruction of the tubing and refining 
of the scrap, approximately £45 per month 
for all Australian requirements. 

The development of radon containers 
of the types set out above has thus pro- 
vided an alternative agent to radium in 
practically all cases. The Commonwealth 
radium is distributed only among those 
Australian hospitals which have on their 
staffs radiotherapists experienced in its 
use and which provide the necessary aux- 
iliary clinical and clerical services. The 
majority of these hospitals are concen- 
trated in the State capitals. Issues of 
radon are similarly restricted to hospitals 
which have radiotterapists experienced in 
its use, and in most cases radon is used in 
hospitals which have also a supply of 
radium. The choice of radon as a thera- 
peutic agent is therefore made by the 
radiotherapist, taking into consideration 
the suitabihty of the available radium for 
the particular lesion. Radon is, however, 
frequently preferred when the patient can 
be treated as an out-patient, since the low 
intrinsic value of radon permits of this 
being done, whereas hospitalisation is es- 


sential when radium is used. 

l^rhen radon is available after the re- 
quirements of hospitals have been satisfie , 
it may be issued to radiotherapists who 
are experienced in its use, for the treat- 
ment of private patients. Radon issuo 
to public hospitals is made available heo 
of charge; that issued to private radio- 
therapists is charged for on a sliding sca e, 
which commences at a minimum of £l-b 
for 15 me. and rises in increments of o 


to £3.1.0 for 50 me., £4.15.0 for 100 mo., 
and £7.5.0 for 200 me. _ 

Since the various Australian mao 
centres have developed along hoes sUo^ 
gested by local requirements, the genera^ 
conditions of radon mounting and issu 
vary somewhat from centre to centre, 
brief sun’^ey of the characteristic fea ur 
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of each centre will indicate tlic various 
possibilities of radon sendees. 

The Australian scheme for radiological- 
physical sendees protddes for a central 
laborator}" sendng as tlie standardising 
and advising centre, together with local 
physical sendees situated in each State. 
The radon centres are associated witli 
tliese local sendees, so tJiat the prepara- 
tion of radon is in tlie hands of physicists 
and teclmicians who specialise on a whole 
time basis in radiological physics, and who 
are in constant touch with tlie radio- 
therapy departments of tlie local liospitals. 
The physical problems arising in radon 
production and issue, therefore, arc not 
treated in a limited sense, but as a portion 
of a general radiotlierapcutic sendee. The 
close association of the physical sendee 
with tlie practising radiotherapist is es- 
sential in developing tliat spirit of co- 
operation without whicli little progress 
would have been possible. 

THE COMMONWEALTH 
X-RAY AND RADIUM LABORATORY 

The Commonwealth Laborator}--, housed 
since 1938 at the University of Melbourne 
in a specially designed building erected 
with funds provided by tlie Anti-Cancer 
Council of Victoria, takes care of the radon 
requirements of Victoria, Tasmania, and 
southern New South Wales. The labora- 
tory is equipped, staffed, and maintained 
by the Commonwealth Department of 
Health, the Anti-Cancer Council of Vic- 
toria making an annual grant in return 
for the radon and local physical services 
provided by the laboratory in that State. 

The area served with radon from the 
Commonwealth Laboratory contains a 
population of 2,235,000. Other radio- 
therapeutic facilities distributed through- 
out the area include 2.4 gm. of radium 
mounted in the form of plates, needles, 
and tubes, and 10 deep-therapy and 2 
contact-therapy x-ray units, together with 
more than 20 units used for superficial 
therapy. 

Radon is prepared from 1,845 mg. of 
radium in solution, two identical purifica- 


£ion equipments being available. Purifica- 
tions are carried out on the average daily 
from Monday to Friday, i.ssues being made 
when required on tliese days and when 
necessary on Saturday. Since in all hos- 
pitals the honorary radiotlierapist system 
is in force, radon is used in any particular 
hospital only on the radiotlierapist’s oper- 
ating day (or days). These have been 
adjusted between tlie hospitals to equalise 
as far as possible the daily radon require- 
ments. Issues to private practitioners 
are made on any day on which the radon 
is available. 

During 1942, issues were made regularly 
to eight liospitals in Melbourne and ten in 
rural districts, as well as to eight private 
radiologists in Melbourne and six in tlie 
country. Total hospital issues amounted 
to 31,931 me., while those to private radi- 
ologists totalled 7,S20 me. ,.1,108 patients 
being treated in all. The radon was dis- 
tributed among the various types of con- 
tainers as follows: implants, 2 per cent; 
needles, 75 per cent; tubes (uterine and 
nasal), 23 per cent. Of tlie radon issued in 
needle form for interstitial use, 13 per cent 
was at a strength of less tlian 0.75 mc./cm., 
37 per cent was between 0.75 and 1.0 mc./- 
cm., and 50 per cent between 1.1 and 1.5 
mc./cm. The needles were distributed 
among the various lengths as follows: 
less than 4 cm., 58 per cent; between 4 
and 7 cm., 32 per cent; over 7 cm., 10 per 
cent (20). All containers remain the prop- 
erty of the Laboratory and are charged 
for if not returned. Radon users exercise 
considerable care of these containers, as 
of the 6,436 issued last year, only 16 were 
not returned. 

Issues to centres outside Melbourne last 
year amounted to 5,746 me. Country 
centres using radon are situated 45, 100, 
no, 145, 204, 260, 325, 380 and 580 miles, 
respectively, from Melbourne. The last- 
mentioned centre, a U. S. Army Base 
Hospital, received 1,023 me. Radon is 
transported in specially designed lead 
boxes by air or fast passenger train, opera- 
tions at the centre being arranged to take 
place soon after arrival. 
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For the period June 1940 to September 
1942, the Sydney radon centre was out of 
commission due to the reconstruction of 
the local physical service and delays oc- 
curring in preparing new accommodation. 
Dming this time radon was made avail- 
able from the Commonwealth Laboratory, 
issues being forwarded twice weekly, leav- 
ing Melbourne by train at 6 p.m. and 
arriving in Sydney, 575 miles distant, at 9 
A.M. the following day. Issues made in 
this way during 1942 amounted to 4,462 
me. for use in Sydney by six hospitals and 
seven private radiologists. The total is- 
sues made to centres outside Melbourne, 
therefore, amounted to 10,208 me., being 
26 per cent of the total treatment issues. 

The operation of a centralised radon 
service of this type requires very careful 
organisation. Orders for radon are re- 
quired three days before issue; in the case 
of country orders, optional deUvery days 
are often stated. A special telegraphic 
code has been developed for the use of 
country centres, whereby quite compli- 
cated orders for needles of varying lengths 
and strengths, together with full informa- 
tion regarding type of threads required, 
time of insertion, etc., are transmitted at 
small expense. In general, a country 
centre is just as favourably placed as one 
in Melbourne in obtaining prompt de- 
liveries of orders given. 

The figures given above refer always to 
the number of millicuries at the time of 
insertion. Because of the decay occurring 
between the time of preparation and in- 
sertion, however, an appreciably larger 
amount of radon is required to fill the ap- 
plicators. There is also a wastage of radon 
when the orders received are less than the 
radon available on any one day, or when 
radon available on one day has to be used 
to fill a large order on the succeeding day. 
NattuaUy, the weekly requirements from 
the hospitals vary considerably. During 
1942, the average weekly issue for all pur- 
poses was 910 me.; the actual issue was 
imder 600 me. for five weeks, between 600 
and 800 for twelve weeks, between 800 
and 1,000 for sixteen weeks, between 1,000 


and 1,200 for fourteen weeks, between 
1,200 and 1,400 for four weeks, and one 
week it exceeded 1,500 me. The satisfac- 
tion of such fluctuating demands requires 
the most careful planning of the available 
supply. When it is known that a portion 
of the radon purified on one day will not 
be required until two or three days later, 
then it is filled into a section of the capil- 
lary at such a strength that after decay it 
will still be in the usable range. A supply 
of filled capillary of various strengths is 
practically always on hand, and from this 
urgent orders can usually be filled at a 
few hours’ notice. 

SYDNEY RADON CENTRE 

The Sydney Centre was originally estab- 
lished in 1929 in association with the 
Physics Department of the University of 
Sydney and was operated by the Cancer 
Research Committee of the University. 
In 1940, the local physical services were 
reconstituted under the Hospitals Com- 
mission of New South Wales. The service 
is now located at Royal Prince Alfred 
Hospital with Mr. B. W. Scott, B.Sc., in 
charge. The area served by this centre 
has a population of 2,775,000. Other 
radiotherapeutic facilities available in- 
clude 3.9 gm. of radium in plates, needles, 
and tubes, 8 deep-therapy x-ray ’^ts and 
one contact-therapy x-ray unit, together 
with a munber of units for superficia 
therapy. Radon from 500 mg. of radium 
in solution is issued to eight hospitals an 
five private radiotherapists in Sydney- 
In general, radon is purified twice wee y 
and arrangements have been made 
as possible for the application of the ra on 
to patients on two days weekly. 
the year 1942, 6,552 me. were used py 
hospitals, and 1,861 me. by private ra lo 

therapists. _ r 

Considerably greater use is made 
permanent implants in Sydney than i 
other centres, so that an appreciable po 
tion of the piuified radon is filled into ^ 
mm. Pt equivalent gold capillary- 
this the required implants are taken, a 
the remainder is then used without a 
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ditional mounting for constnicting super- 
ficial applicators. For tlie needles and 
tubes required, radon is filled into 0.3 mm. 
Ft equivalent gold capillary. During 
1942, 32 per cent of tlie radon issued was 
contained in 2,509 sections of 0.5 mm. 
capillary (used in approximately equal 
proportions for implants and superficial 
applicators), 60 per cent was in tlie form 
of gold needles, and S per cent in tlie form 
of tubes. In all, 609 patients were treated 
ndth radon from tlie Sydney Centre during 
the year. 

ADELAIDE RADON CENTRE 

The Adelaide Centre is operated by the 
Adelaide University Cancer Campaign 
Committee, with Mr. B. W. Worthley, 
B.A., B.Sc., in charge. The area sen’-ed 
has a population of 600,000. Otlier radio- 
therapeutic facilities include 0.7 gm. of 
radium mounted in plates, needles and 
tubes, 4 deep-therapy x-ray units, and 
one contact therapy x-ray unit. Radon 
from 445 mg. of radium in solution is 
issued to one hospital and one private 
practitioner in Adelaide, purifications be- 
ing made in general twice weekly. During 
1942, 3,987 me. were issued to the hospital, 
and 147 me. for use in private practice. 
Less than 1 per cent of the radon used was 
in the form of permanent implants, and 
these were of 0.3 mm. Ft equivalent. All 
radon, therefore, is filled into 0.3 mm. 
capillary; 99 per cent of the radon issued 
was in the form of needles, 53 per cent be- 
ing for interstitial use and 46 per cent 
being used in the construction of super- 
ficial applicators. A total of 243 patients 
were treated with radon during the year. 

PERTH RADON CENTRE 

The Perth Centre is operated by Pro- 
fessor A. D. Ross, and the staff of the 
Physics Department of the University 
under an arrangement with the Perth 
Hospital Board. The area has a popula- 
tion of 470,000. Other radiotherapeutic 
facilities available include 0.7 gm. of ra- 
dium in plates, needles, and tubes, and 5 
deep-therapy x-ray units, as well as some 


units used for .superficial therapy. The 
use of radon in Perth is somewhat limited, 
only 292 me. being issued to the hospital 
and 572 me. to private radiotherapists 
during 1942 from the 375 mg. of radium in • 
solution. All radon was mounted in needle 
form. A total of 43 patients were treated 
with radon during the year, 

BRISBANE RADON CENTRE 

The Brisbane Centre serves a popula- 
tion of 1,020,000. Other radiotherapeutic 
facilities include 1.7 gm. of radium in the 
form of plates, needles, and tubes, 5 
deep-therapy, 2 contact-therapy, and a 
number of superficial therapy x-ray equip- 
ments. 

The centre is operated by the Queens- 
land Cancer Trust, the Brisbane Hospital 
Board, and the University in conjunction, 
Air. D. F. Robertson, B.Sc., being in 
charge (during tlie wartime absence of 
Dr. H. C. Webster) under the general 
direction of Professor Parnell. Radon from 
469 mg. of radium in solution is issued to 
two hospitals and private practitioners in 
Brisbane. During 1942, 4,142 me. were 
used by hospitals and 217 me. b)’' private 
radiotherapists. With the exception of 2 
per cent issued in needle form, all the radon 
was filled into 0.5 mm. capillary, 11 per 
cent being used for permanent implants 
and tlie remainder for the construction of 
superficial applicators. Superficial applica- 
tors are used to a considerable extent in 
gamma ray therapy in Brisbane, and tlie 
use of the radon-filled capillary for these 
has been of considerable advantage both 
to the issuing centre and the radiothera- 
pists, particularly as the physicist is avail- 
able in the hospital to plan the required 
distribution as the applicator is being con- 
structed. A total of 177 patients were 
treated with radon in Brisbane last year. 

For eight months during 1942, issues 
of radon filled into 0.5 mm. capillary re- 
quired in Sydney were supplied from Bris- 
bane, 627 miles distant. A total of 1,336 
me. was issued, transportation being ar- 
ranged by air freight or by train when the 
air service was dislocated. 
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ADVANTAGES OF CENTRALISED RADON economical to Subdivide 1,845 mg. among 
SERVICES 24 hospitals, but even if 4 hospitals were 

It wiU be seen that a very extensive use chosen it would not be expected that the 
is made in Australia of radon produced ^^^ct specifications of radium needles and 
in centralised laboratories. Experience tubes would be available when required, 
has shown that radon can be used as an an average use of each for four- 

alternative to radium and in some cases ^.nd a half weeks in the year. The 

has very definite advantages, which have restriction of gamma ray sources to 4 
been enumerated above. A centralised hospitals m this area, however, would re- 
radon service setAung a number of hos- considerably more traveling of pa- 

pitals has an additional advantage in that tients to these centres to obtain treatment 
the radon available on any one day can be ^han is necessary at present. A centralised 
applied at those hospitals where gamma ray possible, therefore, 

sources are needed, mounted with exactly supply gamma ray sources just where 
the lengths and strengths required. In- required and to cover econom- 

cluding the supplies forwarded to Sydney, needs of an area, 

the Commonwealth Laboratory in 1942 One particular advantage of centralised 
issued a total of 44,213 me. to 24 hospitals radon se^ces was evidenced when, oimg 
and 21 private practitioners distributed the international situation, wartime 
in an area 800 mfies long. In addition, a control of radium became necessary. In 
further 3,315 me. were used for a variety January 1942, the radium holdings of all 
of investigations. These figures correspond hospitals in Australia were reduced to a 
to a use for treatment of 23.9 mc./year/- minimum and the use of radium was lim- 
mg. of radium in solution and 25.8 ited to those types of container which, on 
mc./year/mg. for all purposes. As radon notice of an air raid, could be removed 
is usually appUed for a seven-day treat- from the patient in a few moments and 
ment period, the used gamma ray activity placed within steel bomb-proof containers, 
of the total radon issued amounts to This serious limitation of the use of ra- 
2,460 mg. hr./year/mg. in solution, so that dium has not resulted in any serious cur- 
the total radium in solution was used con- tailment of radiotherapeutic facilities, since 
tinuously for fourteen and a half weeks in th^ nse of radon was not affected, as this 
the year. Because of the extension of the does not introduce the health hazards and 
use of radon in Australia, it is not possible economic considerations of (hspersed ra- 
te determine locally what proportion of the dimn. In this connection it is of interes 
radium holding of any hospital is used each to note that special arrangements were 
week. Had the total quantity of radium made to operate the radon slices, i 
in solution (1,845 mg.) been mounted in a necessary, from bomb-proof sites, an 
full range of radium needles and tubes of that two of the services have been so oper 
varying lengths and strengths and dis- ^.ted since that date, 
tributed among even the 24 hospitals par- Experience has shown that the custo- 
ticipating, it would have been necessary marily enumerated disadvantages of radon 
for each radium container to be used for are more academic than real. Although the 
a total of fourteen and a half weeks in the radiation from a needle falls to ^ ^ 
year to supply an equivalent gamma ray initial intensity in 3.825 days (i-e., it ^ 
activity. With the distributed radium fallen to 28 per cent in seven days), clituca 
onl}'' a small proportion of the available experience has not shown any differences 
radium containers in any one hospital between reactions occurring wi^ a 
would be suitable either in length or stant radium source and a varying ra on 
strength for use on a particular lesion of- source. Indeed, if the cumulative 
fering for treatment (e.g., the case referred dose is considered, it can be shown ^ 
to on p. 168) : it would obviously be un- there is very little difference between 
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values obtained over a scvcn-da}’’ period 
using radium and radon (21). A\niGn 
treatments longer than seven to ten days 
are used (wliicli occurs in general only wtli 
superficial applicators), a new set of radon 
needles can be applied. 

Dosage calculations require more care 
with a varjdng source than witli a constant 
source. Many of the dosage calculations, 
however, are carried out for the radio- 
therapists by physicists attached to tlie 
radon centres or to hospitals, and it has 
been found that with study radiotliera- 
pists can understand and use witli ease 
tables of radon e-xposure factors (14). In 
certain cases (c.g., treatment with intra- 
cesophageal applicators) where tlic radon 
source is applied intermittently according 
to the tolerance of the patient, a nomo- 
graph (22) can be used by the radiothera- 
pist to determine tlie actual dosage in 
roentgens received during each application, 
and by summation tlie total desired dose 
can be delivered. 

A specially equipped radon laboratory 
with a carefully trained staff is also re- 
quired in each centre. In Australia, it 
has been the custom to improve protection 
arrangements and utilize a permanent staff 
rather than use temporary employees in 
radon production. The physicists engaged 
in radon production are trained in all 
branches of radiological physics; conse- 
quently the radon centre and the local 
physical service for calibrating x-ray equip- 
ment and determining x-ray dosages are 
operated together. The same team of 
physicists and mechanics, therefore, as- 
sociates with both x-ray and gamma ray 
therapists, with considerable mutual ad- 
vantage. 

In handling large quantities of radon, 
very complete protective measures must 
be adopted to reduce the radiation ex- 
posure of the personnel to safe limits. 
This can be achieved by close attention to 
the following essentials. 

(1) Storage of all radon capillary not 
actually being handled in adequately pro- 
tected lead drawers. 

(2) Rapid manipulation of radon in all 


procedures where full lead protection is 
not possible. (For example, in measure- 
ment, the observer is at least 6 feet from 
tlie radon source which is being measured 
at appreciably less than its final strength.) 

(3) Performance of all cutting of capil- 
lar)'- and filling of needles, with the 
worker protected by from 4 to G inches of 
lead (14). 

Regular surveys of tlie background radia- 
tion in various sections of the radon 
laborator}-^ by an ionisation method (23) 
serve to indicate the areas of higher ex- 
posure and to direct attention to the neces- 
sity for additional protection. Dental films 
worn by tlie members of the staff over a 
working period can be developed and pho- 
tometered to determine the actual exposure 
(24), and so direct attention to failure to 
utilize protective facilities provided. Fi- 
nally, periodic blood examinations are re- 
quired of all personnel. 

Radon laboratories require thorough 
exhaust ventilation, while all manipula- 
tions of radon-filled capillary (such as 
cutting and filling into needles) should be 
carried out under evacuated hoods. Some 
form of ionisation measuring instrument 
should be set up permanently to indicate 
excessive ionisation; a projection electro- 
scope with a ver^’- small natural leak will 
quickly show the presence of quite small 
radon concentrations. The fact that there 
has been no evidence of permanent change 
in the blood picture of radon workers in 
Australia indicates that satisfactory pre- 
cautions against radiation can be taken. 
Where temporary changes in the blood 
picture have occurred, they have usually 
resulted from working in a radon-charged 
atmosphere arising during an accident, or 
when the cleaning of a radium solution has 
become necessary. 

SUMMARY 

Although on physical grounds radon 
can be used as an alternative to radium 
in treatment, in general a decrease in the 
use of radon has been observed in many 
countries. The use of radon has increased 
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steadily in Australia, however, and it is 
believed that this is due to the manner 
in which it is mounted for use. 

All radon is filled into gold tubing. By 
the use of external sheaths, needles and 
tubes of a wide range of lengths and 
strengths can be constructed. Needles 
have proved to be of definite advantage in 
using rationalised systems of dosage dis- 
tribution such as that of Paterson and 
Parker. The tubes permit the use of ra- 
tionalised systems of uterine applicators 
with content selected to suit the dimensions 
of the uterus to be treated. 

Altogether 57,500 me. were issued for 
treatment purposes during 1942 from five 
radon-producing centres with a total of 
3.66 gm. of radium in solution. Of this, 
less than 4 per cent was in the form of im- 
plants. Approximately 70 per cent was 
in the form of needles and 18 per cent in 
the form of tubes; the remainder con- 
sisted of radon-filled capillary used for 
constructing superficial applicators. 

Radon issues are restricted to hospitals 
possessing radiotherapists experienced in 
its use. In the smaller capital cities the 
radon is issued to one or two hospitals 
and private practitioners, but the Mel- 
bourne and Sydney centres serve a number 
of hospitals, many of which are in remote 
rural districts. Such centralised radon 
services have been found to possess a num- 
ber of important advantages, which are dis- 
cussed in detail. 

Acknowledgments: The developments in radon 
services described above have resulted from the as- 
sociated activity of a number of workers, the pub- 
lications of some of whom are referred to in the 
bibliography. The successive steps in the con- 
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principally to Mr. A. H. Ttimer, M.Sc., who was 
in charge of the Radium Laboratory from its estab- 
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in close association with Dr. L. J. Clendinnen, 
formerly Honorarj' Radiotherapist, and now Honor- 
ary Consulting Radiotherapist, to the Royal Mel- 
bounie Hospital, and with Dr. R. Kaye Scott, the 
present Honorary Radiotherapist to that Hospital, 
and of tubes with Dr. W. G, Cuscaden, Honorary 
Surgeon to the Women’s Hospital, Melbourne. The 
sympathetic attitude of the Director-General of 


Health (Dr. J. H. L. Cumpston, C.M.G.) and the 
Senior Medical Officer of the Commonwealth De- 
partment of Health (Dr. M. J. Holmes) at all times 
has been a constant encouragement to those direct- 
ing the developments in radon services. 

It is a pleasure to acknowledge the assistance of 
Dr. R. Kaye Scott, who read through the draft of 
this report, making several valuable suggestions, and 
provided the typical treatment data set out in the 
Appendix. 

APPENDIX 

The following example, supplied by Dr. R. Kaye 
Scott and Miss Wellington, B.Sc., of the Radio- 
therapy Clinic of the Royal Melbourne Hospital, of 
the irradiation of a breast with radon needles il- 
lustrates the usefulness of needles covering a wide 
range of lengths and strengths particularly in treat- 
ing large lesions. The routine treatment of in- 
operable carcinoma of the breast in that hospital 
consists of initial x-ray therapy to reduce the pri- 
mary lesion and extensions. In suitable cases, 
radon needles are then implanted in the breast and 
lymph node areas of the axilla some six to eight 
weeks later. 

In the case presented, one large plane of needles 
was selected to deliver a dose of 6,000 r in five and 
three-quarter days at a distance of 0.5 cm. in a 
block of tissue of area 230 sq. cm. on the anterior 
chest wall in the plane of the deep fascia. 

A second rectangular plane of needles 8 cm. by 
6 cm. placed in the subcutaneous tissues of the 
breast and at a distance of 2 cm. from the first plane 
was selected to augment the dosage in the tumour- 
bearing tissues to a maximum value of 8,000 r. A 
plane of needles 10 cm. by 7 cm. placed parallel to 
the medial axillary wall was required to deliver to 
the tissues bearing the axillary nodes a dose of 7,000 
r at a distance of 0.5 cm. in five and three-quarter 
days. 

With the aid of the modified Paterson and Parker 
graphs and with due allowance for the effect of cross- 
radiation between adjacent needles in the breast 
and in the axillary implants, the following needles 
were required. 

Breast 

Large Plane: Area 230 sq. cm., 6,000 r at a dis- 
tance of 0.5 cm. 

Two 10-cm., two 8-cm., two 6-cm. needles at 0.9 
mc./cm. 

Eleven 10-cm., one 9-cm., two 8-cm., two 6-cm. 
needles at 0.6 mc./cm. 

Total: 22 needles, 131.4 me. 

Small Plane: Area 48 sq. cm., 4,300 r at a distance 
of 0.5 cm. 

Two 8-cm., two 6-cm. needles at 0.8 mc./cm. 

Five 6-cm. needles at 0.5 mc./cm. 

Total: 9 needles, 37.4 me. 

Separation of planes, 2 cm.; maximum dose 
8,000 r, minimum dose 6,500 r. 
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Axilla 

Area 70 sq. cm., 7,000 r at a distance of 0.5 cm. 
Two lO'Cm., one .l-cni. needles at 1.5 mc./cm. 

Four 10-cm. needles at 1.0 mc./cm. 

Total: 7 needles, 71.5 me. 

The dosages at 0.5-cm. intervals in passing from 
the large plane to the small plane were calculated 
to be 7,(300, S,000, (5,500, 7,200, and 0,800 r, re- 
spectively. 

It will be seen that a total of 38 needles contain- 
ing 243 millicurics was used, the needles comprising 
five diflercnt lengths and six dilTercnt strengths. 

The areas given above are those over which it 
was intended to implant the needles. After im- 
plantation, the areas were re-measnred and radio- 
graphed and the actual area over which the sources 
were distributed was determined. When the actual 
area differs appreciably from the intended area, the 
irradiation result is recalculated and the duration 
of treatment altered to give the intended dosage. 
While area implantations are usually fairly accurate, 
it is not always possible to predetermine with ac- 
curacy the separation between superficial and deep 
planes. The treatment time must therefore be 
chosen so that corrections for intcrplanar distances 
greater or smaller than was intended may easily 
be applied. Because of the decay occurring in the 
radon sources, the time of five and three-quarters 
days chosen in tliis case permits the necessary cor- 
rection to be made without increasing the treat- 
ment time unduly. Because of the limited number 
of hospital beds available, and because of the fact 
that the honorarj^ radiotherapist operates on in- 
patient cases onlj' once a week, an extension of the 
treatment times beyond one week is liable to in- 
troduce serious administrative difficulties. 

Commonwealth X-Ray and Radium Laboratory 
University of Melbourne 
Carlton, N 3, Victoria, Australia 

REFERENCES 

1. National Radium Trust and Radium Com- 
mission: First Annual Reports, 1929-1930, p. 31. 

2. Ontario Royal Commission on the Use of 


Radium and X-Rays: Report, 1932, pp. 100, 10,5, 
and 142. 

3. National Radium Trust and Radium Com- 
mission: Tenth Annual Reports, 1938-1939, pp. 8 and 
23. 

4. Holmes, M. J., and Eddy, C. E.: Brit. J. 
Radiol. 10: 318-330, April 1937. 

5. Oddie, T. H.: Brit. J. Radiol. 10: 348-3.59, 
April 1937. 

0. Failla, G.: Am, J. Roentgenol. 16: .507-525, 
December 1926. 

7. Burrows, A., and Turner, A. H.: Health, 
Cancer Supplement 7: 71,1929; 8: 2,1930. 

8. Turner, A. H.: Health, Cancer Supplement 
8: 77, 1930; Report of Second Australian Cancer Con- 
ference, 1931, p. 37; J. Cancer Research Com., Univ. 
Sydney 3 : 249-250, February 1932. 

9. Ham, H. J., and Loewenthal, L. S.: M. J. 
Australia 2: (;20-(i22, Nov. 29, 1941. 

10. Scott, R. ICaye: Report of Second Australian 
Cancer Conference, 1931, p. 38; M. J, Australia 2: 
231-232. Aug. 20. 19.32. 

11. Report of Fourth Australian Cancer Confer- 
ence. 19.33, p. 12. 

12. Wright, R. D.; Am. J. Roentgenol. 36: 022- 
030, November 1930. 

13. Paterson, R., and Parker, H. M.: Brit. J. 
Radiol. 7; .592-032, October 1934; 11: 2.52-250 and 
31.3-340, April and May 1938. 

14. Eddy, C. E., and Oddie, T. H.: Physical 
Aspects of Radium and Radon Therapy, Common- 
wealth Dep.Trtment of Health, Canberra, 19,30. 

15. Cu.scaden, W. G.: M. J. Australia 2: 193- 
19.5, Aug. 11,1934. 

Oddie, T. H.: Brit. J. Radiol. 9: 805-817, 
December 1930. 

CuscADEN, W. G., AND Oddie, T. H.: M. j. 
Australia 2: 1112-1121, Dec. 25, 1937. 

10. CuscADEN, W. G., AND Oddie, T. H.: j. 
Obst. & Gyncec., Brit Emp. 46: 289-300, April 1939. 

17. Oddie, T. H.: Brit. J. Radiol. 12: 086-091, 
December 1939; Proc. Physical Society 51: 905, 1939. 

18. Scott, R. Kaye: Personal communication. 

19. Quimby, E. H., AND Desjardins, A. U.: J. A. 
M. A. 112: 1822-1829, May 0, 1939. 

20. Commonwealth X-Ray and Radium Labora- 
tory; Annual Reports. (Further details of issues 
from various centres will be found in these.) 

21. Eddy, C. E. : Report of the Seventh Australian 
Cancer Conference, 1936, p. 57. 

22. Stevens, D. J.: Unpublished paper. 

23. Eddy, C. E.: J. Cancer Research Com., Univ. 
Sydney 8: 101-107, Oct. 1, 1938. 

24. Turner, A. H.; Report of Second Australian 
Cancer Conference, 1931, p. 16. 



The Evolution of an Improved Transvaginal Speculum' 

ARTHUR W. ERSKINE, M.D. 

Cedar Rapids, Iowa 


A nyone who tries to add anything to 
- the solution of the many problems 
met in the direct application of x-rays to 
cancer of the uterine cervix (1) must first 
acknowledge his indebtedness to E. A. 
Merritt. In 1920 (2) he treated cervical 
cancer, rvith rather spectacular results, 
using unfiltered x-rays through a glass 
speculum. The technical difficulties were 
tremendous. Because of the dangers of 
electrical shock and of accidental over- 
exposure of the vulva, the tedium and dis- 
comfort of the treatments, and the im- 
possibility of maintaining the lesion, the 
speculum, and the tube in fixed relation- 
ship, he had to abandon his efforts until 
high-powered, shock-proof apparatus be- 
came available. He then (3) began to 
apply x-rays to the cervix, and the tissues 
around it, through a speculum of the Fergu- 
son type made of material transparent to 
the rays. He introduces the specula with 
the aid of obturators, and protects the 
vulva by a ring of opaque metal. The 
expanding beam of x-rays strikes the in- 
ner portion of the vagina and exposes a 
field surrounding the cervix which is much 
larger than can possibly be irradiated 
through opaque cylindrical specula. The 
dose to the vaginal wall increases as one 
nears the tube, according to the inverse- 
square law, but on the other hand, be- 
cause of back-scatter, the intensity at the 
edge of a small field is about 30 per cent 
less than it is at the center. It is obvious, 
therefore, that the vaginal walls can be 
exposed for a distance from the cervix 
equivalent to one-fifth of the total anode- 
siuface distance, without increasing the 
effective dose to the vaginal wall. 

My own approach to the problem (4, 5) 
has been along different lines because of 
my obsession with the belief that a short 

J Read by title at the Twenty-ninth Annual Meeting 
of the Radiological Society of North America, Chicago, 
111.. Dec. 1-2, 1943. 
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Fig. 1. Shelving the rapid expansion of the beam 
with a short anode-surface distance. Through an 
aperture 4 cm. in diameter 10 cm. from the surface, 
the diameter of the field is 5 cm. when the anode- 
surface distance is 50 cm,; 5.5 cm. when the anode- 
surface distance is 35 cm.; and 6.6 cm. when the 
anode-surface distance is 25 cm. 

(25 to 30 cm.) anode-surface distance 
should be used. There are three reasons 
for this belief : 

1. As shotvn in Figure 1, the beam 

expands much more rapidly. 

2. The time of the treatments, which 

at best are uncomfortable, is con- 
siderably shortened. 

3. There is less danger of overexposing 

the rectum. 

In order to use a short anode-surface 
distance, it is necessary to find some 
method of retracting a considerable portion 
of the vaginal wall. This I tried to do m 
1937 with the eight-bladed expanding 
speculum shown in Figures 2 and 3. The 
blades of this instrument were 9 cm. long 
and the diameter of the opening at the 
introitus was 26 mm. The cone of rays 
exposed a field 4.5 cm. in diameter. Using 
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Figs. 2 and 3. Speculum (first model) with blades closed and obturator inserted and with blades expanded. 


200 kv. and an effective filter of 0.75 mm. 
copper, and an anode-surface distance of 
28 cm., an excellent distribution was ob- 
tained. It is shown graphically in Figure 4. 
It is interesting to compare tliis witli tlie dis- 
tribution obtained tvith the Chaoul technic 
and with radium. Mayneord (G), discus- 
sing rays from the Chaoul tube, says: 
“We may imitate fairly exactly the radium 
depth doses.” This opinion seems to be 
supported by Arneson’s exact study (7) of 
the distribution of the radiation from 
radium in colpostats in the lateral vaginal 
fomices, in combination with an intra- 
uterine tandem. Assuming that Figure 5 
represents the approximate distribution of 
radiation with good Chaoul technic, and 
also with good radium technic, a comparison 
with Figure 4 shows that about 28 per cent 
of the surface dose in one case, and 63 per 
cent in the other, reaches a depth of 3 cm. 
Incidentally, I have recently made a study 
of the distribution of x-rays produced at 
lower voltages. With 135 kv. and a filter 
of 0.25 mm. copper, the depth dose per- 
centage at 3 cm. is still much higher than 
it is with the best radium technic. 

Because the greatest expansion of the 
blades of the first model was at their inner 
ends, where the patients were least able to 
endure the discomfort of dilatation, it was 


found advisable to curve them and to sub- 
stitute duralumin for steel. This instru- 
ment (Fig. 6) caused less discomfort but 
did not give sudi good visibility. It also 
considerably reduced tlie intensity of the 
dose at the edge of the field. 

About two years ago I made an ex- 
panding blade instrument (Fig. 7) which, 
when closed, was approximately the shape 
of the Ferguson speculum. It consisted of 
eight blades with their inner ends joined 
together by a coil of duralumin wire, the 
blades being hinged at the junction of the 
aluminum and steel portions. When the 
instrument was covered with thin rubber 
tubing (cigarette drain), it was easily 
introduced and visibility was very good. 
Wrhen the blades were opened, the x-rays 
passed through their aluminum portion 
and exposed 3 to 4 cm. of the vaginal 
mucosa. 

In the spring of 1942 several radiologists 
and physicists who had been using some 
modification of the transvaginal method 
met informally in Atlantic City. After 
J. C. Bouslog had emphasized the impor- 
tance of adequate dosage to the lateral 
vaginal fornices, someone (probably A. N. 
Arneson) said that, since we want to ex- 
pose as large a field as possible, and since 
it is more important to expose the lateral 
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Figs. 4 and 5. Figure 4 (above) shows the distribu- 
tion of radiation with transvaginal technic (first 
model, 4.5 cm. field). Figure 6 (below) shows, for 
comparison, the distribution with Chaoul’s technic 
and with good radium technic (Mayneord). 

vaginal fornices than the bladder and 
rectum, and since the size of the field is 
limited by the size of the introitus, it 
would be better to use an oval field than a 
circular one. I find it impossible to ex- 
plain why this perfectly obvious fact was 
never recognized by any of us before. I 
spent most of the following summer mak- 
ing an expanding blade speculum, with the 
blades arranged in an ellipse instead of a 
circle. Since the lateral blades have to 
expand further than the anterior and pos- 
terior ones to keep the vaginal walls out of 


the axis of the flattened cone, it is a 
difficult mechanical problem and the result- 
ing instrument was so cumbersome and so 
difficult to keep in order and adjustment 
that it was impracticable. 

The next step was to develop the specu- 
lum shown in Figure 8. The part which 
is inserted into the vagina consists of two 
portions. The outer portion is made of 
iron and is in the shape of a flattened cone. 
The inner portion, which is approximately 
the same shape, is made of celluloid. This 
speculum gives adequate protection and is 
hot uncomfortable. It is so cheaply and 
easily constructed that one can have it in 
many sizes. Its great disadvantage is 
that the dose at the edges of the field is 
very much lessened, because the rays must 
pass through the tissues surrounding the 
celluloid flattened cone. Studies of dis- 
tribution show that the intensity at the 
edge of the field was reduced to about 30 
per cent of the center. 

In order to increase the dose to the 
lateral fornices the instrument shown in 
Figure 9 was devised. It exposes a half- 
oval field and is a compromise with the 
Wasson (8) multiple field technic. After 
the speculum has been introduced into the 
vagina and attached to the tube head, it 
is shifted toward its rounded side so that its 
opposite straight side is in the mid-line. 
The exposure is then made, the speculum 
is ttrmed over without removing it from 
the vagina, and is shifted in the opposite 
direction for the second exposure. The 
instrument can be easily and cheaply con- 
structed, gives adequate protection and 
good visibility, and is not too uncomfort- 
able. The greatest circumference of the 
most frequently used medium-sized specu- 
lum is 15.5 cm., and the dimensions of 
the combined two half-oval fields exposed 
through it are 5.5 X 8 cm. Diminution 
of intensity at the edge of the field because 
the rays had to penetrate several centi- 
meters of tissue before reaching the latera 
fornices, a disadvantage common to all 
the previous models except the first one, 
was overcome by making the iiuier en 
of the speculum nearly square. The on y 
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Figs. 6-11. Evolution of the improved speculum. Fig. 6. Speculum with curved duralumin blades. Fig. 7. 
Cylindrical speculum with hinged steel and aluminum blades. Fig. 8. Flattened-cone iron and celluloid spec- 
ulum, Fig. 9. Half-oval iron and celluloid speculum. Figs. 10 and 11. Two-bladed c.xpanding oval iron and 
aluminum speculum, closed (Fig. 10) and open (Fig. 11). 


objection to this speculum is that it is 
difficult to be certain that the straight 
edges of the two half-oval fields coincide 
exactly, or that they do not overlap, at 
most, more than a centimeter. 

Soon after starting to use the half-oval 
speculum, it became apparent that it is 
feasible and practicable to return to a 
simplification of the expanding blade prin- 
ciple, and I constructed the two-bladed 
oval speculum shown closed in Figure 10 
and expanded in Figure 11. With expan- 
sion, the blades assume the shape of an 
oblong truncated pyramid with rounded 
corners. Although I use a 25 cm. anode- 
surface distance, the sides of the speculum 
coincide with a pyramid whose height is 
35 cm. The reason for this apparently 
needless widening of the outer portion of 


the speculum is that in modem therapy 
tubes the focal spot is not a point. Its 
area is considerable. The two-bladed 
oval expanding speculum more nearly 
meets the requirements for a satisfactory 
instrument than any of the earlier models. 
These requirements are as follows : 

1. Even exposure of a sufficiently large 

oval or oblong field. 

2. Good visibility. 

3. Comfort. 

4. A short (not more than 30 cm.) 

anode-surface distance. 

5. Rigidity. 

6. Cheapness and simplicity. 

7. Protection of the vulva. 

Two sizes are enough for the great 
majority of patients. The larger, whose 
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A Barium-Gelatine Mixture for the X-Ray 

Examination of the Digestive Tract* 

LIEUT. MARTIN S. ABEL, M.C., A.U.S. 

sar}' to use a fairly concentrated suspension 
of barium in an effort to outline a hollow 
viscus completely. When this effort is 
successful, the organ is rendered completely 
opaque, so that only defects fortuitously 
seen in profile will be diagnosed. 


T he present experimental study of 
tlie use of liquid barium-gelatine 
mixtures for tlie routine roentgen-ray ex- 
amination of tlie digestive tract was under- 
taken in tlie hope tliat it might prove pos- 
sible to eliminate, so far as possible with 



Fig. 1. Normal esophagram. A. Immediately after ingestion of barium-gelatine 
mixture. B. About 1 minute later. 


station hospital facilities, the undesirable 
properties of the available barium and wa- 
ter mixtures and perhaps even improve on 
barium-acacia preparations, which were 
not available. 

The first and foremost undesirable prop- 
erty of simple barium- water mixtures is the 
tendency of the barium to settle out of 
suspension. Because of this, it is neces- 


X-Ray Department, Station Hospi 
Mississippi Ordnance Plant, Jackson, Miss. Accep 
tor publication in December 1943. 


Another highly undesirable property of 
the barium-water mixtures is their lack of 
adhesiveness to the walls of the gut. A 
simple suspension will pass along without 
leaving a discernible trace a moment after 
the bolus has passed. A medium that 
would stick to and outline the mucosal 
folds of the digestive tract for an ap- 
preciable interval would be most desirable. 
It is agreed that much information can be 
obtained from a mucosal study of the 
esophagus (4), stomach (5), or colon (3). 
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Fig. 2. A. Esophagram taken immediately after ingestion of radiopaque mixture, showing smooth pressure 
defect caused by pressure of mediastinal calcihc mass, probably calcified lymph nodes at the bifurcation of 
trachea. B. Film of same esophagus taken about 45 seconds later, showing pressure at the same place but no 
interruption of the mucosal folds passing through the region. ' 


Many modifications of the simple bar- 
ium-water mixtures have been devised to 
make a medium more desirable in one 
respect or another. The addition of a 
small amount of acacia will coat the 
particles of barium and make for a modified 
colloidal suspension which will not settle 
out so rapidly and will have a greater 
tendency to adhere to the walls of the gut 
(1). The use of air as a double contrast 
medium wiU frequently throw the mucosal 
folds of the colon into sharp relief (3). In 
outlining the esophagus, a somewhat thick- 
ened suspension will frequently coat the 
walls in such a way as to outline the folds 
properly, but the exact concentration often 
depends on the individual case (4). The 
use of hardened boluses of gelatine-barium 
of graded sizes has been recommended to 
show the site and diameter of an esophageal 
stricture (2). For a time, too, thorium 
oxide was in use as a desirable medium 


for demonstrating the mucosal pattern of 
the esophagus and colon (3). 

In general, for specific parts of the 3.b- 
mentary tract and for specific condition^ 
special procedures have been adapted ana 
individualized. Schatzki (4), in evaluat- 
ing the difficulties of demonstrating fuu- 

cosal defects of the esophagus associate 
with extramucosal tumors, points ou 
that, if too much barium is given, the mu- 
cosal folds are obscured; if too little is 
given, the organ is not sufficiently dis- 
tended, and even in the best of circum- 
stances one must be fortimate in getting a 
picture that catches the bolus of barium 
just as it passes over the lesion. 

Yet the type of lesion needing a very 
specialized technic for its detection is 
frequently the early, practically asymp ® 
matic one — the one, in short, where a 
specialized technic would not be^ deeme 
necessary. The problem is especially im 
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Fig. 3. A and B, Films of esophagus taken shortly after ingestion of barium-gelatin mixture, showing multiple 
patchy irregularities of distribution of the medium and multiple defects attributed to varicosities. C. Same 
esophagus about a minute after ingestion of mixture. Walls outlined by barium and lumen distended with air, 
showing clearly the outline of a distended varix. 

portant in anny practice, where few pa- 
tients can have any but early lesions. 

In view of these facts, it was felt that a 
definite need existed for a radiopaque 
medium which would be available, ver- 
satile enough for routine use, and at the 
same time capable of revealing early, slight 
lesions. Since a suspension of barium in 
water did not have the requisite proper- 
ties, a search was made for a matrix for the 
barium which in itself would give the neces- 
sary adhesiveness and permanency of sus- 
pension. Gelatine was found to be such a 
material. 

Gelatine will form a completely stable 
colloidal suspension in water over a wide 
range of concentrations, and barium will 
mix readily with such suspensions in prac- 
tically all amounts. Moreover, unless 
they be very dilute in gelatine, such bar- 
ium-gelatine-water suspensions will not 
settle out for long periods of time. In in- 


vestigating their physical properties, it 
was found that the stickiness of the gel- 
atine and its tendency to gel were relatively 
unaffected by tlie addition of the barium. 
Acid tended to keep the gelatine fluid, 
while alkali tended to solidify it. More 
than other acids, hydrochloric acid lique- 
fied and digested the gelatine. Alcohol 
had a most profound solidifying effect on 
gelatine mixtures even in very low con- 
centrations. In fact, after the addition 
of alcohol the barium could be mixed into 
a stable colloidal suspension only with 
difficulty. 

It was realized, of course, that the gela- 
tine would be digested in the stomach, 
disrupting the colloidal suspension, and 
that, since it is a food, it might conceivably 
alter gastro-intestinal motility. The time 
element was such, however, that the sus- 
pension should still offer some advantages 
in the stomach. In the esophagus after 
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oral ingestion and in the colon after an 
enema the mixture should remain stable. 

Accordingly, a mixture was concocted 
with sufficient gelatine to give it a con- 
siderable amount of viscosity while con- 
taining enough barium to make it only 
semi-opaque. The technic of preparation 
is as follows: 



Fig. 4. Normal colon study: pre- 
evacuation film showing colon outlined 
with semi-opaque medium, so that interior 
of gut can be partially visualized. 

Two level tablespoonfuls of commercial 
gelatine- are added to about 11/2 glasses 
of hot water and stirred into solution. 
For all but very obese patients, three 
heaping tablespoonfuls of barium sul- 
fate '^are added for oral use, or two for 
enema, and stirred into a fairly uniform 
suspension. To the resulting mixture 
are added 1 teaspoonful each of 95 per 
cent ethyl alcohol and a saturated solu- 
tion of bicarbonate of soda. For oral use a 


few drops of vanilla extract are added. 
The whole is mixed thoroughly in the 
standard pint-size electric barium mixer. 
Sufficient air will be introduced in mixing 
to bring the volume up to a full pint. One 
pint is sufficient for the routine gastro- 
intestinal study; for a barium enema 3 
pints are usually more than sufficient. The 
mixture should not be allowed to solidify 
but is more satisfactory after a slight pre- 
liminary chilling. It is also better to use 
it soon after mixing, before the air bubbles 
have escaped. 

This gelatine-barium mixture has been 
in routine use for gastro-intestinal series 
and barium-enema studies for several 
months at the Station Hospital of the Mis- 
sissippi Ordnance Plant. Approximately 100 
oral studies and 12 barium-enema studies 
have been made during that time. 

In our experience, orally administered 
the mixture attains its maximum advan- 
tages in study of the esophagus. Roent- 
genograms and fluoroscopy of the nor- 
mal esophagus will show its entire length 
outlined at one time. Moreover, the mu- 
cosal folds will retain the barium for at 
least a minute or more after ingestion, and 
a delayed film will reveal the mucosal pat- 
tern well outlined. It was found that much 
gas is commonly swallowed with the mix- 
ture and held imprisoned in the esophagus, 
distending the walls, which are outlined 
by barium. The routine adopted was to 
take two fihns in esophageal studies-yone 
immediately after ingestion of the barium, 
and one about forty-five seconds later. 
Since the mixture is rather thin, it is m 
more than usual importance to have th^ 
patient correctly angled; otherwise the 
esophageal shadow will be superimpose 
on the cardiac or spinal shadow and be 
very difficult to distinguish. Figure 1 
is a fihn of a normal esophagus iminediate y 
after ingestion of the mixture; Figure lb 
shows the same esophagus a little later, 
with most of the barium gone and the 
mucosal folds outlined. Both were taken 
in the upright position without a Bucky. 

Unfortunately for an extensive study 
of the preparation, the patients encoun 


2 Kindly donated by the Knox Gelatine Co. 
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Fig. 5. Part of colon demonstrating divcrticulosis. A. Prc-cyacuation film showing plainly a diverticulum 
seen end on through gas and scini-opaquc medium in the descending colon. B. Post-evacuation film, showing 
retained medium clearly demonstrating the multiple diverticula. Almost complete evacuation here is probably 
an evidence of increased irritability of the colon. 


tered with esophageal abnoniialities were 
few. Figures 2A and 2B show the esoph- 
agram of a patient witli a mediastinal 
mass exerting pressure on the esophagus. 
In Figure 2B the mucosal folds show com- 
pression but no irregularity or interrup- 
tion, confirming the extrinsic nature of the 
lesion. On the other hand, Figures 3 A, 
3B, and 3C show the defects in the walls 
of the esophagus and the distortion of the 
mucosal folds produced by some fairly early 
esophageal varices. 

In the stomach the barium did not settle 
out as it had from simple barium-water 
mixtures, but the new medium probably 
offered no advantages over acacia-barium 
combinations. It was, however, quite 
satisfactory for routine use and proved 
entirely adequate for the diagnosis of the 
considerable number of peptic ulcers en- 
countered. The gastric emptying time 
remained normal. The impression was that 
six-hour films show the stomach outlined 
with air rather more frequently than usual, 
but there was no adequate confirmation 
of this. 

Films of the small and large intestines 
following oral administration were no bet- 
ter and no worse than those obtained with 


other mixtures. The small and large in- 
testinal motility was apparently unaltered. 

For the barium enema, the mixture was 
found to be decidedly advantageous. The 
walls of tlie colon are distended but not 
obscured by the semi-opaque medimn. 
After evacuation, the mixture is held with 
great tenacity in the mucosal folds, so that 
tliey are invariably seen. They are most 
completely and delicately outlined in those 
regions where gas has collected. In order 
to have even approximately complete 
evacuation, it is well to allow the patient 
more than the usual amount of time. Fig- 
ure 4 is a pre-evacuation film of a normal 
colon. Figures 5A and 5B are pre- and post- 
evacuation films of a colon with multiple 
diverticula. A solitary diverticulum shows 
well in the pre-evacuation film through the 
window of gas and semi-opaque medium. 
The patients encountered were not of the 
age group where colonic cancer would be 
frequently encountered, but it is hoped 
that this medium may be valuable for the 
early detection of such lesions. 

SUMMARY AND CONCLUSIONS 

1. A barium-gelatine-alcohol-bicarbon- 
ate of soda medium for the routine roent- 
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gen-ray study of the alimentary tract has 
been described. The mixture is designed 
to afford a viscous, sticky medium con- 
taining only enough barium to make it 
semi-opaque. 

2. In routine oral administration to 
100 patients at the Station Hospital, at 
the Mississippi Ordnance Plant this mix- 
ture was found to .outline the esophagus 
with better definition of the mucosal folds 
and for a greater length of time than other 
media in use, with a corresponding in- 
crease in diagnostic value. For ingestion 
studies of the stomach and intestines the 
medium was felt to be at least on a par with 
other available materials. 

3. On the basis of 12 barium-enema 
studies, it is felt that the new mixture 
possesses distinct advantages over other 
preparations in outlining fully with a 
semi-opaque medium the colon and its 
mucosal folds. 


4. It is therefore concluded that the 
preparation described is to be recom- 
mended as a versatile and reliable medium 
for the routine roentgen-ray examination 
of all parts of the gastro-intestinal tract. 

Mississippi Ordnance Plant 
Jackson, Miss. 
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The Radiation Therapist in Contemporary Medicine 


The use of x-rays and the radiations of 
radium in the treatment of disease has 
come to occupy a considerable proportion 
of the time and energ)’’ of the practising 
radiologist, to such an extent, indeed, tliat 
some physicians devote themseh-es ex- 
clusively to radiotlierapy. Within broad 
limits, the status of these radiations as 
therapeutic weapons has been firmly es- 
tablished tliough subject to constant criti- 
cal sun'ey and revision. The present-da)' 
stability of tliis method of treatment makes 
it of some interest to inquire into the func- 
tion and responsibilities of the physicians 
engaged in its use in clinical practice. 

The obvious function of the radiation 
therapist may be defined as the planning, 
management, and execution of programs 
of irradiation in a diverse group of diseases 
with the major emphasis in tlie field of 
neoplasia. The connotations of this func- 
tion are several-fold and they begin, not 
with the execution of a therapeutic pro- 
gram, but with diagnostic considerations. 
It is important to realize that, having 
accepted a patient for treatment by radia- 
tion methods, the ultimate responsibility 
for the accuracy of the diagnosis rests on 
the shoulders of the therapist, even though 
the diagnosis has been established by 
special methods beyond his capacity (either 
by virtue of lack of training, lack of special 
equipment, or lack of time for dealing with 
such methods). Even within the more 
restricted field of neoplasia, radiation ther- 
apy enters into so many diverse and spe- 
cialized divisions of medicine that it is 
evident that the radiation therapist cannot 
be a master practitioner in all, from either 
a clinical or technical standpoint. He 
must depend upon his specially trained 


medical colleagues and must lean heavily 
upon the pathologist. Nevertheless, hav- 
ing accepted the patient for treatment, he 
assumes equal responsibility for the diag- 
nosis with the colleague who has really 
established it. 

In many instances, because of a rich 
experience with such material, he actually 
is in a better position to make the diagnosis 
tlian any otlier medical specialist — a fact 
which should not be overlooked. "When 
this is not the case, the radiologist must 
none the less exercise his critical faculties 
in a review of the evidence upon which the 
diagnosis is based. Since “to err is hu- 
man,” even histologic diagnoses should be 
reviewed for compatibility with clinical 
manifestations. The occasion is not in- 
frequent when tlie material upon which a 
histologic diagnosis is made is either not 
representative of the actual disease or is 
insufficient for adequate opinion. 

The radiation therapist may exert a 
powerful influence on diagnostic accuracy 
in the field of neoplasia by persistent de- 
mand for positive histologic diagnoses in 
the numerous instances where tliis involves 
no harm to the patient, though some in- 
convenience may result. A further argu- 
ment for precise diagnosis is found in the 
fact that in malignant neoplasia radiation 
treatment must be vigorous to the border- 
line of significant damage of normal 
structures. This borderline is more truly 
a zone of indefinite boundaries and on oc- 
casion serious damage to normal tissues 
will complicate the picture; such an oc- 
currence on the basis of an incorrect diag- 
nosis is unforgivable. 


The execution of a planned program of 
irradiation is generally accepted as the 
181 
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gen-ray study of the alimentary tract has 
been described. The mixture is designed 
to afford a viscous, sticky medium con- 
taining only enough barium to make it 
semi-opaque. 

2. In routine oral administration to 
100 patients at the Station Hospital, at 
the Mississippi Ordnance Plant this mix- 
ture was found to ^outline the esophagus 
with better definition of the mucosal folds 
and for a greater length of time than other 
media in use, with a corresponding in- 
crease in diagnostic value. For ingestion 
studies of the stomach and intestines the 
medium was felt to be at least on a par with 
other available materials. 

3. On the basis of 12 barium-enema 
studies, it is felt that the new mixture 
possesses distinct advantages over other 
preparations in outlining fully with a 
semi-opaque medium the colon and its 
mucosal folds. 


4. It is therefore concluded that the 
preparation described is to be recom- 
mended as a versatile and reliable medium 
for the routine roentgen-ray examination 
of all parts of the gastro-intestinal tract. 

Mississippi Ordnance Plant 
Jackson, Miss. 
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exists tliroiighout the course of treatment, 
errors in treatment or management will 
inevitably follow. 

The responsibilities of tlie radiation 
tlierapist do not end with the completion 
of tlie administration of radiation. Re- 
actions must be followed to their termina- 
tion; tlie regression or lack of regression of 
tlie neoplasm must be observed; period- 
ically the patient must be examined to de- 
termine tlie presence of recurrences and 
metastases so that appropriate tlierapeutic 
measures may be undertaken at the earliest 
possible moment. Much of the follow-up 
work must be performed by the therapist, 
although, as in establishing a diagnosis, he 
may require aid in specialized types of 
examination. For certain situations his 
background of experience makes him more 
skillful than any of his colleagues in assess- 
ing the post-irradiation condition of a 
patient. The differentiation between re- 
current neoplasm and post-irradiation 
sequelae is a case in point. 

A larger duty rests on his shoulders tlian 
any immediate responsibility for the treat- 
ment of the indmdual patient. As in all 
fields of medicine, a portion of the progress 
that is achieved derives from the analysis, 
assessment, and criticism of clinical ma- 
terial and the results of clinical therapy. 
In the field of radiation treatment, this 
type of research is of considerable im- 
portance, since the underlying factor of 
interaction of living cells and radiation is of 
such great complexity as to make experi- 
mental control difficult. The primary 
basis for contemplated clinical investiga- 
tion rests upon two factors : adequate rec- 
ords of the clinical, pathological, technical, 
and follow-up aspects of all cases and 
availability of the records for study. 

Though little emphasis has been placed 
on the necessity of a mechanism for mak- 


ing case material directly or potentially 
available, its importance should not be 
underrated. Many a projected clinical 
investigation is defeated at the outset be- 
cause of the inability to recover case ma- 
terial of tlie past or is severely handicapped 
because, with missing cases, interpretation 
may be faulty. With large volume, the op- 
portunities for losing case material increase 
rapidly. Some method of currently in- 
dexing or codifying case records as they 
pass through the hands of tlie radiation 
tlierapist represents an investment which 
should deliver rich dividends in future 
clinical investigation. 

Radiation therapy, as practised today, 
cuts across the division of medicine into 
the various specialties. The radiation 
therapist, in the field of neoplasia, enters 
into the fields of general medicine, pedi- 
atrics, dermatology, and the multiple sub- 
divisions of modern surgery. Because of 
this, he has an opportunity of acquiring a 
comprehensive view of neoplasia which 
may be denied his colleagues and he may 
well serve as a co-ordinating agency for 
tying together a store of knowledge un- 
shackled by the limitations imposed by 
the classical subdivisions of medicine. 
In this respect the radiation therapist in 
many ways has a vantage point similar to 
that of the pathologist with, however, 
the inclusion of a therapeutic as well as a 
diagnostic point of view. His unique posi- 
tion in this field ably qualifies him as a 
valuable consultant in diagnostic and thera- 
peutic problems, and it will be to the ad- 
vantage of medical practice and progress 
in general if his medical colleagues rec- 
ognize and utilize these consultative po- 
tentialities. 

ISADORB LAMPE, M.D. 

Department of Roentgenology 
University of Michigan 



JOINT MEETING 


RADIOLOGICAL SOCIETY OF NORTH AMERICA 
in conjunction with 

THE AMERICAN ROENTGEN-RAY SOCIETY 
Chicago, 111., Sept. 25-29 


Monday, Septemher 25 

GENERAL ASSEMBLY, 10:30 A.M. 

, 5. 

Presiding: Sherwood Moore, M.D., President, American 
Roentgen Ray Society 

Secretary of Session; Dabney Kerr, M.D. 

1. Call to Order, Sherwood Moore, M.D., St. Louis, 6- 
Mo. 

2. Greetings, Jostah J. Moore, M.D., President 
Chicago Medical Society, Chicago, 111. 

3. Response, Eldwin R. Witwer, M.D., Chairman 
Co-ordinating Committee, Detroit, Mich. 

4. Address: A Study of the Ureters in Bladder Neck 
Obstructions, Herman L. Kretschmer, M.D., j 
President American Medical Association, and 
Fay H. Squire, M.D., Chicago, 111. 

5. Address, Col. B. R. Kirklin, M.C., A.U.S., rep- ^ 
resenting Major-General Norman T. Kirk, Sur- 
geon-General, M.C., A.U.S., Washington, D. C. 

6. Address: Pantopaque Myelography: Correia- g 
tion of Roentgenological and Neurosurgical Find- 
ings, Lt. Comdr. Robert K. Arbuckle, M.C., 
U.S.N.R. (representing Vice-Admiral Ross T. 
McIntire, Surgeon-General, M.C., U. S. Navy), 

Lt. C. H. Shelden, M.C., U.S.N.R., and Lt. R. H. 
PuDENZ, M.C., U.S.N.R., Bethesda, Md. ^ 

DIAGNOSTIC SECTION, 2:00 P.M. 

THE CHEST 

Presiding: Eldwin R. Witwer, M.D. 

Secretary of Session; David Beilin, M.D. 0. 

1. Progressive Bilateral Bullous Emphysema. George 
Teplick, M.D. (by invitation), and Alison 
Price, M.D. (by invitation), Philadelphia, Penna, 

2. Non-Disabling Bronchiectasis, Major Archie Fine, 
M.C., A.U.S., National Army Air Center, Nash- 
ville, Tenn. 

3. Roentgenograms of the Chest in Mental De- 
ficiency, Joseph T. Danzer, M.D., Oil City, Penna. 

Recess, 3:30 to 4:00 P.M. 

4. Planigraphy: An Evaluation of the Method in 
the Diagnosis of Cancer of the Lower Respiratory 
Tract, J. Robert Andrews. M.D., Cleveland, 


Ohio, and Capt. Robert O. Turek, M.C.. A.U.S. 
(by invitation). 

Roentgenological Aspect of Tuberculous Calcifi- 
cation : A Clinical and Experimental Study, 
Robert G. Bloch, M.D. (by invitation), Chicago, 
111 . 

Miniature Chest Fluorography with Control 
Study, Harry Hauser, M.D., and Carroll C. 
Dundon, M.D. (by invitation), Cleveland, Ohio. 

THERAPEUTIC SECTION, 2:00 P.M. 
Presiding; U. V. Portmann, M.D. 

Secretary of Session; lohn S. Bouslog, M.D. 

Value of Orchiectomy in Treatment of Carcinoma 
of the Male Breast, T. Leucutia, M.D., Detroit, 
Mich. 

Testicular Irradiation in Carcinoma of the Pro- 
state, Arbor D. Munger, M.D., (by invitation), 
Lincoln, Neb. 

An Improved Technic for the Treatment of Car- 
cinoma of the Testis, Major Milton Friedman, 
M.C., A.U.S., and Lt. Col. L. G. Leivis, M.C., 
A.U.S. (by invitation), Washington, D. C. 

Recess, 3:30 to 4:00 P.M. 

Review of Sixty-five Cases of Malignant Tumors 
of the Testes, Major J. L. Earner, M.C., A.U.S., 
Atlanta, Ga. 

Contact Roentgen Therapy for Carcinoma of the 
Bladder, Lowell S. Goin, M.D., Los Angeles, 
Calif. 

Roentgen Therapy in Marie-Striimpell Spondyl 
arthritis (Spondylitis Rhizomelica), Robert J- 
Reeves, M.D., and Jajies E. Hemphill, M-D. 
(by invitation), Durham-, N. C. 

Tuesday, September 26 
GENERAL ASSEMBLY, 10:30 A.M. 
Presiding: Eldwin R. Witwer, M.D. 
Secretary of Session: Donald S. Childs, M.D. 

Installation of President-Elect of the AmOTwn 
Roentgen Ray Society, Lyell C. Kinnei, • 
by Sherwood Moore, M.D., President A.R.R ’ 
and Charles H. Heacock, M.D.. Chairman >■- 
ecutive Council, A.R.R.S. 
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2. Inaugural Address, Lvei,l C. Kinney, M.D., Presi- 
dent American Roentgen Ray Society. 

3. Roentgen-ray Examination of the Urinary Tract, 
with Special Reference to Methods and Findings 
in Cases of Testicular Tumors, Lt. Col. Joseph C. 
Bell, M.C., A.U.S., Major Gii.dert W. Heuhlein, 

M.C., A.U.S. (by invitation), and Capt. How Ann J. 
Hammer, M.C., A.U.S. (by invitation), Percy 
Jones General Hospital, Battle Creek, Mich. 

4. X-Ra 5 ’ Findings in Chest Examinations of 120,000 
Govcniment c Employees. Waloron Sennott, 
M.D., P/A Surgeon, U.S.P.H.S,, U. S. Marine 
Hospital, Staten Island. N. Y.. representing Sur- 
geon-General Thomas Parran, U.S.P.H.S. 

o. Radiation Necrosis of the Skull, Conidr. Joh.n* 
D. Camp, M.C., U.S.N.R., U. S. Naval Hospit.al, 
Oakland, Calif. 

0. Coccidioides Infection of the Lungs, Lt. Col. 
John L. Davis, M.C., A.U.S. (by invitation), 
Capt. Ivan A. Munk, M.C., A.U.S. (by invita- 
tion), and Capt. Samuel H. Boyer, M.C., A.U.S., 
Camp Haan, Riverside, Calif. 

DIAGNOSTIC SECTION, 2:30 P.M. 

THE GASTRO-INTESTINAL TRACT 
Presiding: Lyell C. Kinney, M.D. 

Secretary of Session; Charles H. Heacock, M.D. 

1. Antral Gastritis: Roentgenologic and Gastro- 
scopic Findings, Walter W. Vaughan, M.D., 
Durham, N. C. 

2. Congenital Duodenal Obstruction, Ernest Kraft, 
M.D., Friedrich G. Kautz, M.D. (by invita- 
tion), and James R. Lisa, M.D. (by invitation). 
New York, N. Y. 

3. Diaphragmatic Hernia and Dilated Esophageal 
Ampulla: Their Clinical Significance, Jacob Abo- 
witz, M.D., Los Angeles, Calif. 

4. Diverticula of the Small Intestine, Max Ritvo, 
M.D., Boston, Mass. 

5. Regional Ileitis, Samuel Brown, M.D., Cincinnati, 
Ohio, 

6. Differential Diagnosis Between Benign and Malig- 
nant Gastric Ulcers, Lewis Gregory Cole, M.D., 
White Plains, N. Y. 

THERAPEUTIC SECTION, 2:30 P.M. 

Presiding: Heddy S. Shoulders, M.D. 
Secretary of Session; James N. Collins, M.D. ' 

1. Hematological and Clinical Characteristics of 
Leukemias, Russell L. Haden, M.D. (by invita- 
tion), Cleveland, Ohio. 

2. Clinical and Hematological Observations on One 
Hundred Patients with Various Types of Blood 
Dyscrasias Treated with Radioaetive Phosphorus, 
E. H, Reinhard, M.D. (by invitation), and C. V. 
Moore, M.D. (by invitation), St. Louis, Mo. 


3. Leukemia: Results of Roentgen-Ray Treatment, 
Bernard P. Widmann, M.D., Philadelphia, Penna. 

•1. Experimental Production of Leukemia with X- 
Rays, P. S. Henshaw, Ph.D. (by invitation), 
Bethesda, Md. 

.'5. Some Studies with Radioactive Sodium in Leukemic 
and Non-Lcukemic Mice, Edith H. Quimby, 
Sc.D., and Titus C. Evans, Ph.D., New York, 

N. Y. 

0. Metabolic Changes Produced in Man by X-Rays 
(to be read by title), Anna Goldfeder, M.D. 
(by invitation). New York, N. Y. 

CALDWELL-CARMAN LECTURE, 8:30 P.M. 

Lawrence Reynolds, M.D. 

Detroit, Mich. 

Wednesday, September 27 

GENERAL ASSEMBLY, 10:30 A.M. 

Presiding; Lyell C. Kinney, M.D. 

Secretary of Session; Dabney Kerr, M.D. 

1. Address, Eldwin R. Witwer, M.D., President 
Radiological Society of North America, Detroit, 
Mich. 

2. Some Considerations Concerning the Roentgen 
Examination of the Head, Eugene P. Pender- 
grass, M.D., and Charles R. Perryman, M.D. 
(by invitation), Philadelphia, Penna. 

3. Radiological Aspects of Public Health Work, 
Herman E. Hilleboe, M.D. (by invitation), and 
Russell H. Morgan, M.D. (by invitation), Be- 
thesda, Md. 

4. Roentgen Changes Associated with Pancreatic 
Fibrosis, Edward D. Neuhauser, M.D. (by invi- 
tation), Boston, Mass. 

,5. Radioactive Sodium as a Tracer in the Study of 
Peripheral Vascular Disease, Beverly C. Sahth, 
M.D. (by invitation), and Edith H. Quimby, 
Sc.D., Nciv York, N. Y. 

6. Streamlining X-Ray Therapy for- Wartime Ser- 
vice, Capt. Albert Soiland, M.C., U.S.N.R., 
U. S. Naval Hospital, Oakland, Calif. 

7. X-Ray Demonstration of Cecal Deformity in 
Amebiasis, Ross Golden, M.D., and Paul H. 
Ducharme, M.D. (by invitation). New York, N. Y. 

DIAGNOSTIC SECTION, 2:00 P.M. 

THE OSSEOUS SYSTEM 
Presiding: Edgar P. McNamee, M.D. 

Secretary of Session: Harold G. Reineke, M.D. 

1. Differential Diagnosis of Tuberculosis in Joints 
of the Extremities, Raymond Lewis, M.D New 
York, N. Y. 

Derangements of the Knee. Diagnostic Scope of 
Soft-Tissue Examination with the Vacuum Tech- 
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nic, Lt. Comdr, J. Gershon-Cohen, M.C., A.U.S., 
U. S. Naval Hospital, Sampson, N. Y. 

3. Post-Traumatic Para-ArticularCalcificationsand /or 
Ossifications of the Ankle, Capt. Arnold D. Piatt, 
M.C., A.U.S., Fort Myers, Fla. 

Recess, 3:30 to 4;00 P.M, 

Review Exhibits 

4. Development of Bone Sarcoma Following Irradia- 
tion, C. HotvAKD Hatcher, M.D. (by invitation), 
Chicago, 111. 

5. Lesions of the Intervertebral Disk in the Cervical 
Region, J. E. Whiteleather, M.D., R. E. Semmes, 
M.D. (by invitation), and Francis Murphey, M.D. 
(by invitation), Memphis, Tenn. 

6. Roentgenographic Observations in Age Atrophy 
(Osteoporosis) of the Spine, G. J. Marttm, M.D. 
(by invitation), Greenville, Miss. 

7. Deossifications Regional to Joints of Extremities, 
Col. A. A. DE Lorimier, M.C., A.U.S., Memphis, 
Tenn. 

THERAPEUTIC SECTION, 2:00 P.M. 

Presiding: Robert S. Slone, M.D. 

Secretary of Session: Edgar C. Baker, M.D, 

1. Roentgen Therapy for Brain Tumors, Percival 
Bailey, M.D. (by invitation), and T. J. Wachow- 
SKi, M.D., Chicago, 111. 

2. Roentgen Therapy of Primary Neoplasms of the 
Brain and Brain Stem, C. B. Peirce, M.D., W. V. 
Cone, M.D. (by invitation), A. R. Elvidge, M.D. 
(by invitation), and J. C. Tye, Jr., M.D. (by in- 
vitation), Montreal, Canada. 

3. Neurosurgical Treatment of Patients with Ad- 
vanced Malignant Disease, Gayle Crutchfield, 
M.D. (by invitation). University, Va. 

Recess, 3:30 to 4:00 P.M. 

4. Irradiation of Pituitary Tumors, W. S. Lawrence 
M.D., Meinphis, Tenn. 

5. Roentgen Therapy of Encephalitis, U. V. Port- 
mann, M.D., and Roger Lough, M.D. (by in- 
vitation), Cleveland, Ohio. 

6. Simplification of Tissue Dose Estimation in X- 
Ray Therapy, Anna Hamann, M.D. (by invita- 
tion), Chicago, 111, 

Thursday, Septeiiiber 28 

GENERAL ASSEMBLY, 10:30 A.M. 

Presiding; Eldwin R. Wltwei, M.D. 

Secretary of Session: Donald S. Childs, M.D. 

1. The Morgan X-Ray E.xposure Meter and Photo- 
timer, Paul C. Hodges, M.D., Chicago. 111. 

2. Scout Film of the Abdomen, Lt. Col. Joseph 
Le\ttin, M.C., A.U.S., Camp Cooke, Calif. 


3. Clinical Cineradiography; Brazilian Method, 
Josfi Jany, M.D. (by invitation), and Joaquin 
Martinez Garcia, M.D., Radiologist, Oflacial Dele- 
gate, Ministry of Aeronautics (by invitation), Sao 
Paulo, Brazil. 

4. Analysis of Factors Affecting the Diagnostic Qual- 
ity of the Roentgen Image, Russell H. Morgan, 
M.D. (by invitation), Bethesda, Md. 

5. Importance of Recognized Protrusions of the 
Gastric Mucosa in Military Personnel, Comdr. 
Wendell Scott, M.C., U.S.NiR., U. S. Naval 
Hospital, Seattle, Wash. 

6. Abdominal Aortography; A New Simplification 
of the Technic, Pedro L. Farinas, M.D., Habana, 
Cuba, 

DIAGNOSTIC SECTION: 2:30 P.M. 

Presiding: Lewis G. Allen, M.D. 

Secretary of Session; W. Walter Wasson, M.D. 

1. Roentgen Anatomy of the Skull in the Newborn 
Infant, Samuel G. Henderson, M.D., and Louise 
M. Sherman, M.D. (by invitation), Pittsburgh, 
Penna. 

2. Midline Anomalies of the Brain, Arthur P. 
Echternacht, M.D., and John A. Campbell, 
M.D. (by invitation), Indianapolis, Ind. 

3. Lesions of the Aqueduct of Sylvius, Hugh Wilson, 
M.D. (by invitation). New Haven, Conn. 

4. Tuberous Sclerosis of the Brain, A. W., Marco- 
viCH, M.D. (by invitation), and Earl Walker, 
M.D. (by invitation), Chicago, 111. 

5. Observations on the Presence of Subdural Gas 
After Pneumoencephalography, Lester W. Paul, 
M.D., and T. C. Erickson, M.D. (by invitation), 
Madison, Wis. 

THERAPEUTIC SECTION, 2:30 P.M. 

Presiding: Zoe A. Johnston, M.D. 

Secretary of Session; Leland E. Holly, M.D. 

1. Results of Irradiation Treatment of Ovatiao 
Tumors, H. Dabney Kerr, M.D., and R- A. J- 
Einstein, M.D. (by invitation), Iowa City, loffa. 

2. Problem of Secondary Infection in Carcinoma of 
the Cervix, Manuel Gakcia, M.D. (by iiiy* ^ 
tion), and J. V. Schlosser, M.D. (by invitation;, 
New Orleans, La. 

3. Irradiation Failures in Early Carcinoma of tb^ 
Cervix. Is Surgery or Irradiation Preteabie. 
Franz Buschke, M.D. (by invitation), and 
Cantril, M.D., Seattle, Wash. 

4. Indications and Limitations of Transvagina 
Roentgen Therapy for Cancer of the 
Arthur W. Erskine, M.D., Cedar Rapids, ow 

5. Bone Tumors; Review of Cases from 
Hospital, New York, Rieva Rosh, M. ^ . 
Louis Raider, M.D. (by invitation), New 
N.Y. 
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BANQUET, 8:00 P.M. 

Grand Ball Room 

Presiding: Edward L. lenkinson, M.D., Chicago, 111. 

Frankuyn B. Snyder, President Northwestern Uni- 
versity, Chicago, HI. 

Introduetion of newly elected officers and members 
of the Executive Council of the American Roentgen 
Ray Society by Lyeli. C. Kinney, M.D., San 
Diego, Calif. 

Introduction of newly elected officers and members 
of the Board of Directors of the Radiological Society 
of North America by Eldwin R. Witwer, M.D., 
Detroit, Mich. 

Installation of the President of the Radiological So- 
ciety of North America, Lewis G. Ai.len, M.D., 
Kansas City, Kans., by Eldwtn R. Witwer, M.D., 
Detroit, Mich. 

Resolutions 

Friday, September 29 

GENERAL ASSEMBLY, 10:30 A.M. 

Presiding: Lyell C. Kinney, M.D. 

Secretary of Session; Dabney Kerr, M.D. 

1. Osteochondritis Dissecans of the Supratrochlear 
Septum of the Humerus, Lt. Coindr. W. E. Crys- 
LER, A/Surgeon, R.C.N.V.R. (by invitation), and 
Surgeon-Comdr. H. S. Morton, R.C.N.V.R. (by 
invitation), Esquimalt, British Columbia. 

2. Subcortical Cyst-like Lesions of Joints, Dallas 
B. Phemister, M.D. (by invitation), Chicago, 111. 

3. Cardiac Changes in Arteriovenous Fistula, Major 
R. C. Pendergrass, M.C., A.U.S., Ashford Gen- 
eral Hospital, White Springs, Va. 

4. Cystourethrography, Fred A. Coe, M.D., Wash- 
ington, D. C. 

5. Roentgenological Aspects of Therapeutic Pneumo- 
peritoneum, Ernst A. Schmidt, M.D., Denver, 
Colo. 

6. Relaxation of Intrinsic Spasm in Pyloroduodenal 
Area, Lester A. Smith, M.D., Indianapolis, Ind. 


DIAGNOSTIC SECTION, 2:30 P.M. 

Presiding: Eldwin R. Witwer, M.D. 

Secretary of Session; Warren W. Furey, M.D. 

1. Roentgen Appearances in Collapse of the Lung 
and Its Subdivisions; Preliminary Report, Lau- 
rence L. Rodbins, M.D. (by invitation), and Clay- 
ton H. Hale, M.D. (by invitation), Boston, Mass. 

2. Gas Gangrene, Capt. Maurice D. Sachs, M. C., 
A.U.S., Port of Embarkation, San Francisco, Calif. 

3. Extrapleural Pneumothorax in the Treatment of 
Pulmonarj' Tuberculosis: Three- to Five-Year 
Follow-up of 48 Cases, F. H. Alley, M.D. (by 
invitation), Memphis, Tcnn. 

4. Some Experiences with Angiography, Earl R. 
Miller, M.D., San Francisco, Calif. 

5 . Specifications for the Fluoroscopist’s Dark Adapta- 
tion Goggles, W. Edward Chamberlain, M.D., 
and Ann Chamberlain (by invitation), Phila- 
delphia, Peima. 

0. Unusual Urinary Calculi, E. J. Berti.n, M.D., 
Philadelphia, Penna. 

THERAPEUTIC SECTION, 2:00 P.M. 

Presiding: Charles H. Heacock, M.D. 

Secretary of Session: Clyde K. Hasley, M.D. 

1. Treatment of Hemangiomas, G. E. Pfahler 
M.D., Sc.D., LL.D., Philadelphia, Penna. 

2. Treatment of Hemangioma with Roentgen Rays, 
James V. Prouty, M.D., Cedar Rapids, Iowa. 

3. Cancer of the Skin, Henry J. Ullmann, M.D., 
Santa Barbara, Calif. 

4. Post-irradiation Cutaneous Necrosis: A Study 
of Its Mechanism, Course and Treatment, H. B. 
Hunt, M.D., and D. H. Breit, M.D. (by invita- 
tion), Omaha, Neb. 

6. The Radon Ointment Treatment of Irradiation 
Ulcers, Robert E, Fricke, M.D., and Marvin M. 
D. Williams, Ph.D. (by invitation), Rochester, 
Minn, 

G. Evaluation of Roentgen Therapy for Filariasis, 
Lt. H. L. Jaffe, M.C., U.S.N.R. (by invitation), 
San Diego, Calif. 
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1. The Morgan X-Ray Exposure Meter and Photo- 
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M.D. (by invitation), Bethesda, Md. 

6. Importance of Recognized Protrusions of the 
Gastric Mucosa in Military Personnel, Comdr. 
Wendell Scott, M.C., U.S.NlR., U. S. Naval 
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2. Midline Anomalies of the Brain, Arthur P- 
Echternacht, M.D., and John A. Campbell, 
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M. D., and T. C. Erickson, M.D. (by invitation), 
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4. Indications and Limitations of 
Roentgen Therapy for Cancer of t e 
Arthur W. Erskine, M.D., Cedar Rapi s, 

5. Bone Tumors: Review of Cases from 
Hospital. New York, Rieva Rosh, 

Louis Raider, M.D. (by invitation), e 

N. Y. 
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Presiding: Edward L. Jonkinson, M.D., Chicago, 111. 
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4. Post-irradiation Cutaneous Necrosis: A Study 
of Its Mcclianism, Course and Treatment, H. B 
Hunt, M.D., and D. H. Breit, M.D. (by invita- 
tion), Omaha, Neb. 

5. The Radon Ointment Treatment of Irradiation 

Ulcers, Robert E. Fricke, M.D., and Marvin M. 
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Minn. ' 

G. Evaluation of Roentgen Therapy for Filariasis 
Lt. H. L. JAFFE, M.C., U.S.N.R. (by invitation)’ 
San Diego, Calif. 





ANNOUNCEMENTS AND BOOK REVIEWS 


JOINT MEETING 

AMERICAN ROENTGEN RAY SOCIETY 
and 

RADIOLOGICAL SOCIETY OF 
NORTH AMERICA 

Elsewhere in this issue there appears a Preliminary 
Program for the Joint Meeting to be held in Septem- 
ber. For the Radiological Society of North America 
this will be the Thirtieth Annual Meeting. 

The requests of the various committees for con- 
tributions to the Program resulted in a most gen- 
erous response, and we sincerely regret our inability 
to find time for formal presentation of all the papers 
that have been submitted. 

The importance of roentgenology in the various 
branches of militar}' service is evident from the 
many papers and exlribits coming from radiologists 
in the Armed Forces and various departments of the 
Public Health Service. 

Thirty-three applications have been received 
for space in the Scientific Exhibits. These exhibits 
cover many phases in the more recent development 
of diagnostic and therapeutic roentgenologj^. 

The Refresher Courses, outlined in the July issue 
of Radiology, offer opportunity for concentrated 
and specialized instruction in some of tlie more 
difficult and interesting phases of RadiologjL These 
courses will be under the direction of highly qualified 
instructors. 

The Commercial Exhibit gives every promise of 
being one of great interest. New devices, many of 
them resulting from experience gained in militar}’^ 
activities, will be displayed and demonstrated. 

Eldwin R. IVirwER, M.D., President 
Radiological Society of North America 
Lyell C. Kinney, M.D., President 
American Roentgen Ray Society 

MOBILE X-RAY UNITS FOR INVASION 

The following news item appearing in a recent 
issue of the Journal of the American Medical Associ- 
ation will be of special interest to Doctor Allen’s 
fellow members in the Radiological Society of North 
America. 

“After several months of experimentation the 
European theater of operations chief surgeon’s office 
has announced that mobile x-ray units will follow 
American troops onto the continent. Lieut. Col, 
Kenneth D. A. Allen of Denver, who conceived the 
idea in 194.3 and followed it through successfully, 
stated that the primaiy purpose of the mobile units, 
as in all medical corps work, is to keep men in the 
fighting front by prompt, accurate diagnosis and by 
location of foreign bodies and to save lives. Hos- 
pitals in the field are unable to carry enough x-ray 
equipment to handle peak loads of patients, so 
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mobile units will be rushed to them when needed. 
They may also be sent to clearing stations where no 
x-ray equipment is available. The personnel con- 
sists of one medical officer, a specialist in x-ray work 
and three enlisted men. Two blacked-out tents 
attached to a tarpaulin covering the back of the 
truck serve as patients’ waiting rooms and picture- 
taking rooms. The back end of the truck is used 
for developing and diydng x-ray films. Generators 
furnish power for drying film, for control of water 
temperature, for lighting and for powering the 
x-ray machine. Capt. Charles D. Rancourt of 
Albany, N. Y., who assisted Colonel Allen in the 
construction of the unit, has been demonstrating the 
original unit before hundreds of medical corpsmen. 
Colonel Allen, senior consultant in radiolog}' to the 
theater chief surgeon, has been in the Army since 
May 1942. He taught in the x-ray school at Fitr- 
simons General Hospital in Denver until he went 
to England in January 1943.” 


Letters to the Editor 

DYSCHEZIA AND MEGACOLON 

The following letter from Sir Arthur Hurst is in 
response to one by Dr. Percy J. Delano, appearinf 
in the February issue of Radiology (42: 190i 
1944). 


To the Editor 


Sir: 

I have read most of the literature on intestinal 
disorders published in English, French, and German 
since 1909, and Dr. Delano is the only author I 
have come across who has confused dyschezia wim 
megacolon. I should like to refer him to the secon 
volume of Dr. Bockus’s monograph on Gasho- 
Enterology, published this year, in which the aulhOT 
opens his discussion on the causes of constipation 
with a summary' of my classification, which o 
accepts in its entirety. He also favours my '’lei'S 
about megacolon, and makes extensive reference o 


ly' work on the subject. _ . , 

My statement that megacolon is rare in chi re 
I borne out by the fact that one was found mo ) 
out of 30,000 consecutive autopsies (Fenwick) an 
1 only 1 in every 2,620 in-patients (Lightwoo 
t the Hospital for Sick Children in London, r og 
fion is almost unknorvn in little girls, but m ^ 
immon in adult women as in adult men ; it is c e > 
lerefore, that most cases in adults are acqui 
id not congenital. 

Dr. Delano does not appear to tyahse ttiai 
lal sphincter actively relaxes during -gi 

id it is the absence of this relaxation (acna 
lat results in retention of gas and faeces an 
welopment of megacolon. There is no sp 
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so 110 hyiiertropli}’ occurs, and the finger meets with 
no more resistance tlian is ofl'ered by the normal 
closed sphincter. 

With regard to treatment by symiiathectomj’, 
this has now been entirely superseded in England 
by non-operative treatment, as it is recognized that 
tile operation had no elTect beyond mutilating a boy 
so that he is impotent when he grows up. The 
apparent benefit to the bowel condition was a result 
of the spinal anaesthesia. Telford, who had per- 
formed the operation more freqnentl}- than any- 
body else in this country, has not done it once since 
he found eight years ago that equally good results 
followed a spinal anaesthetic without any operation. 

• Yours faithfully, 

Arthur Hurst, M.D. 

PERCENTAGE OF DISABILITY 
To the Editor: 

In the capacity of expert witnesses or as medical 
referees we are frequently asked to give an oiiinion 
as to the percentage of disability in a given case or to 
state the amount of physical damage resulting from 
the condition which we have diagnosed. Under 
ordinary circumstances our opinion or estimate can 
be little better than a guess, unless we have some 
definite means of computation, based upon a recog- 
nized or at least a promulgated rule. 

In the course of a discussion of this subject several 
years ago with an unusually level-headed friend 
(Dr. Lucien Stark, of Norfolk, Neb.), he outlined 
what appealed to me as a sane and jrractical method 
of computing disability in either limb. According 
to this scheme the allowance is 25 per cent for each 
leg, 20 per cent for the left arm and/or hand, and 
30 per cent for the right arm and/or hand in right- 
handed persons (reversing the figures if the injured 
person is left-handed), making a total of 100 per 
eent. 

If the injury^ or defect is to the right hand, one 
notes what functions or forms of work usually per- 
formed by the injured person he is now unable to 
perform because of the disability or defect. The 
sum total of this disability is then deducted from 100 
per cent, which represents the full use of the injured 
limb. Thus if in the injured right arm and hand 
the disability is found to be 60 per cent, leaving only 
40 per cent of the normal function of the right hand, 
we have 18 per cent total liability. If the dis- 
ability is permanent and the life expectancy is 
twenty-five years, the total cash settlement should 
be 18 per cent of the annual wages multiplied by 25. 

For example: A farm hand of 35 received an 
injury to his right forearm, in which the ulnar nen^e 
was severed and not sutured, resulting in a perma- 
nent contraction of the ring and little fingers. He 
was unable to milk, handle a pitchfork, hammer, or 
axe, or anything requiring the full strength and use 
of the right hand. Suppose we decide that he has 60 
per cent disability in the right hand and arm. At 35 


his life expectancy' is 96 minus his age divided by 2, 
or roughly 30 years. He was earning .$50 per 
month or $600 per year; ljut because of his IS per 
cent disability (or only S2 per cent efficiency) his 
annual earning capacity is reduced permanently' to 
$402, or a loss of $108. He should therefore receive 
$108 per year for the rest of his life, or a lump sum of 
.$3,240. 

I have apifiicd this method in a few instances 
while acting as a referee and found that both parties 
to the argument agreed that the method was equit- 
able and satisfactory'. Wlien I explained it to the 
jury in a recent personal injury' suit, both the jurors 
and the judge nodded their heads approvingly and a 
verdict was rendered for the exact sum I had esti- 
mated, plus a liberal amount for the plaintiff's suffer- 
ings. 

Yours very' truly', 

I. S. Trostler, M.D. 

Books Received 

The Pathogenesis of Tuderculosis. By Arnold 
R. Rich, M.D., Associate Professor of Pathology', 
The Johns Hopkins University School of Medi- 
cine, Baltimore. A volume of 969 pages; 35-page 
index; 89 figures; 20 tables; 1417 references; 
4 charts. Published by' Charles C Thomas, 
Springfield, III. Price $10.50 postpaid. 

Fertility in Men. A Clinical Study of the 
Causes, Diagnosis, and Treatment of Im- 
paired Fertility in Men. By Robert Sher- 
man Hotchkiss, B.S., M.D., Lieutenant Com- 
mander (M.C.), U.S.N.R. (on active service); 
Assistant Professor of Urology, New York Uni- 
versity Medical College; Instructor in Surgery 
(Urology), Cornell Medical College; Assistant 
Visiting Attending, Department of Urology, 
Bellevue Hospital; Assistant Visiting Attending 
in Surgery' (Urology), New York Hospital; Chief 
of Urological Clinic, New York University 
Medical College Clinic. Foreword by' Nicholson J. 
Eastman, M.D., Chairman, Editorial Committee, 
National Committee on Maternal Health; Pro- 
fessor of Obstetrics in Johns Hopkins Hospital. 
A volume of 216 pages, with 95 illustrations. 
Published by the J. B. Lippincott Company, 
Philadelphia. Price $3.50. 

Fertility in Women. Causes, Diagnosis and 
Treatment of Impaired Fertility. By Samuel 
L. Siegler, M.D., F.A.C.S., Attending Obstet- 
rician and Gynecologist, Brookly'n Women’s 
Hospital; Attending Gy'necologist, Unity' Hos- 
.pital; Assistant Obstetrician and Gy'necologist, 
Greenpoint Hospital; Attending Sterility Clinic, 
Greenpoint Hospital; Consultant in Gynecology, 
Rockaway Beach Hospital; Diplomate American 
Board of Obstetrics and Gy'necology'; Fellow, New 
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York Academy of Medicine; Member, Society 
for the Study of Internal Secretions. Foreword 
by Robert Latou Dickinson, iS'I.D. A volume of 
450 pages, with 194 illustrations, including 40 
subjects in full color on 7 plates. Published by 
J. B. Lippincott Companv, Philadelphia. Price 
S4.o0. 

Urological Surgery. By Austin Ingram Dod- 
son, M.D., F.A.C.S., Richmond, Virginia, Pro- 
fessor of Urolog}-, Medical College of Virginia; 
Urologist to the Hospital Division, Medical Col- 
lege of Virginia; Urologist to Crippled Children’s 
Hospital; Urologist to St. Elizabeth’s Hospital; 
Urologist to St. Luke’s Hospital and McGuire 
Clinic. With Contributions by R. A. Berger, 
M.D., F.A.C.R.; Douglas G. Chapman, M.D., 
F.A.C.P.; Everett Idris Evans, Ph.D., M.D.; 
Fred M. Hodges, M.D., F.A.C.R., Major Guy' 
Winston Horsley; Linu^ood D. Keyser, M.D., 
F.A.C.S.; Lawrence 0. Snead, M.D., F.A.C.R. 
A volume of 768 pages, with 576 illustrations. 
Published by the C. V. Mosby Company, St. 
Louis. Price SIO.OO. 

Technic of Electrotherapy and Its Physical 
AND Physiological Basis. By Stafford L. 
Osborne, M.S., Ph.D., Assistant Professor, De- 
partment of Physical Therapy, Northwestern 
University Medical School, and Harold J. Holm- 
quest, B.S., B.S. (M.E.), Lecturer in Applied 
Physics, Department of Physical Therapy, North- 


western University Medical School, Chicago. A 
volume of 780 pages, with 240 figures (293 il- 
lustrations), 72 tables. Published by Charles C. 
Thomas, Springfield, 111. Price 87.50. 

Exploraci6n radiol6gica del bronquio. By 
S. Di Rienzo. Preface by Richard H. Over- 
holt, M.D. A volume of 340 pages, with 417 
illustrations. Published by Sebastian de Amor- 
rortu e Hijos, Cdrdoba 2028, Buenos Aires. 

Book Review 

This volume is a comprehensive treatise on bron- 
chography and can be recommended as a helpful 
text for roentgenologists and surgeons who are 
interested in chest diseases. Even if they are not 
conversant with Spanish, they will find much of 
usefulness in the illustrations, which are of excellent 
quality. 

The first three chapters deal with the embrj'ology 
and anatomy of the bronchial tree, and contain 
numerous line drawings, photographs, and broncho- 
grams which are of unusual clarity. A chapter is 
devoted to the instillation of iodized oil under 
fluoroscopic guidance and other chapters deal with 
the various chronic lung diseases w^hich are amen- 
able to this form of examination. The illustrations 
show complete filling of the bronchi in the various 
locations with an absence of overlapping shadows 
w'hich attests to a painstaking technic on the part 
of the author that is to be highly commended. 
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IN MEMORIAM 


ADOLPH HARTUNG, M.D. 

1883-1944 

Dr. Adolph Hartung, Professor of Radiology at 
the University of Illinois College of Medicine, died 
on May 29, 1944, of coronary stenosis. He had 
been ill for several months and had been confined 
to the hospital previously for short periods with a 
diagnosis of coronary disease but continued to work 
daily, with no word of complaint until the day be- 
fore his death. His stoicism and continued cheer- 
fulness caused even his close associates to hope that 
his condition was not serious. 

Doctor Hartung was born on Feb. 26, 1883, in 
Gotha, Germany. He was brought to America 
at the age of fifteen months, the family settling in 
Milwaukee. There he attended grade school and 
the East Side High School, after which the family 
moved to Chicago. 

In about 1900, Doctor Hartung became a demon- 
strator and salesman for the Scheidel X-ray Com- 
pany with a territory extending from Michigan to 
Oklahoma. He demonstrated the new-found rays 
at the St. Louis Exposition in 1904. His interest 
in medicine stimulated, he entered the College of 
Physicians and Surgeons (later the University of 
Illinois) and was graduated in 1908. To meet the 
expenses of his education, he served as an apprentice 
in a pharmacy and later passed the examination for 
licensed pharmacist, though he had never attended a 
pharmacy class. 

After a short period of general practice. Doctor 
Hartung decided to specialize in radiology and was 
successively radiologist to the Alexian Brothers, 
Grant, Cook County, and University of Illinois 
Research and Educational Hospitals. He served 
the latter institution from its inception in 1925. 
In 1909 he became associated with the University 
of Illinois College of Medicine as an instructor 
in the Division of Roentgenology of the Department 
of Medicine. He was made its first Professor of 
Radiolog}’ in 1925 and head of the department in 
1927. 

Doctor Hartung was a charter member of the 
Chicago Roentgen Society and served as president 
of that organization for two terms. He was also a 
Fellow of the American College of Radiology’', a 
member of the American Roentgen Ray Society 
and of the Radiological Society of North America, 
and a diplomate of the Board of Radiology. 

Conservative in diagnosis and therapy, he was 
an avid reader, ever alert for new methods or 
equipment. Commanding a wealth of clinical 
material, he limited his writing to what he considered 


worth-while contributions and despised what he 
called “re-hash” articles. A prodigious worker, 
Doctor Hartung lived with enthusiasm, his informal 
.social manner belying his impressive professional 
appearance. He was granted the wish he often 
expressed and died “with his boots on." 

T. J. Wachowski, M.D. 


H. KENNON DUNHAM, M.D. 

1872-1944 

After practising medicine for nearly fifty years, 
Dr. H. Kennon Dunham died in Cincinnati on 
April 27, 1944, from coronary thrombosis occurring 
in the course of convalescence from bronchia! 
pneumonia. He served and inspired others to serve 
and left a lasting mark in the fields of his chosen 
endeavor. 

Doctor Dunham %vas bom in Fairview, Ohio, in 
1872, He was graduated from the Miami Medical 
College, Cincinnati, in 1894, and did postgraduate 
work at Johns Hopkins (1896), at Great Ormond 
Street and St. George’s Hospitals, London (1899), and 
at the University of Wisconsin (1915-17), where he 
was associated with Dr. Wm. Snow Miller and Dr. 
Henry Bunting. He early became interested in the 
application of x-rays to the diagnosis of intra- 
thoracic lesions and subsequently limited his 
practice largely to the diagnosis and treatment o 
chest diseases, more particularly tuberculosis, w 
was Associate Professor of Medicine and head of the 
Department of Tuberculosis in the Universit) o 
Cincinnati and from 1914 to 1940 was Medica 
Director of the Hamilton County Tuberculosis 
Hospital. . . 

Doctor Dunham was President of the Cinciunai 
Academy of Medicine in 1921, President of the 0 w 
Public Health Association in 1930-32, and ^ 
of the National Tuberculosis Association in 1 ^ 

35. He was a diplomate of the Board of Radio o^ 
and of the Board of Internal Medicine, » 

the American College of Physicians and o 
American College of Radiology, and a mem or 
the American Clinical and Climatological . sso 
tion, American Association of Thoracic Surg Dj 
American Tradeau Society, American 
Ray Society, and the Radiological Society o i 

America. War 

Doctor Dunham served in the First 
as Captain and Major and was active m o 
habilitation work of the Veterans Bureau, 
son, Hairy, was killed in the present war w ' 
service in New Guinea. 
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RADIOLOGICAL SOCIETIES OF NORTH AMERICA 


Editor’s Note. — Will secretaries of societies please co- 
operate by sending information to Howard P. Doub, 
M.D., Editor, Henry Ford Hospital, Detroit 2, Mich. 


UNITED STATES 


Radiological Society of North America. — Secretary, D, S. 
Childs, M.D., 607 Medical Arts Building, Syracuse 2, 
N. Y. 

American Roentgen Ray Society. — Secretary, Harold 
Dabney Kerr, M.D., Iowa City, Iowa. 

American College of Radiology. — Secretary, Mac F. 

Cahal, 640 N. Michigan Ave., Chicago 11, 111. 
Section on Radiology, American Medical Association . — 
Secretary, U. V. Portmann, M.D., Cleveland Clinic, 
Cleveland 6, Ohio. 

ARKANSAS 

Arkansas Radiological Society. — Secretary, J. S. Wilson 
M.D., Monticello. Meets every three months and 
annually at meeting of State Medical Society. 

CALIIORHIA 

California Medical Association, Section on Radiology . — 
Secretary, Earl R. Miller, M.D., University of California 
Hospital, San Francisco, Calif. 

Los Angeles County Medical Association, Radiological 
Section. — Secretary, Roy W. Johnson, M.D., 1407 South 
Hope St., Los Angeles. Meets second Wednesday of 
each month at County Society Building. 

Pacific Roentgen Society. — Secretary, L. Henry Garland, 
M.p., 460 Sutter St., San Francisco. Meets annually 
during meeting of California Medical Association. 

San Diego Roentgen Society. — Secretary, Henry L. Jaffe, 
M.D., Naval Hospital, Balboa Park, Calif. Meets 
first Wednesday of each month. 

San Francisco Radiological Society. — Secretary, Martha 
Mottram, M.D., Suite 1789, 450 Sutter St., San Fran- 
cisco. Meets monthly on third Thursday at 7 :45 P.M., 
in Poland Hall, University of California Hospital, from 
January to June; at Lane Hall, Stanford University 
Hospital, July to December. 

COLORADO 

Denver Radiological Club. — Secretary, A. Page Jackson, 
Jr., M.D., 304 Republic Bldg., Denver 2. Meeting 
third Friday of each month at the Denver Athletic 
Club. 


Illinois Radiological Society. — Secretary-Treasurer, Wil- 
liam DeHollander, M.D., St. Johns’ Hospital, Spring- 
field. Meetings quarterly by announcement. 

Illinois State Medical Society, Section on Radiology.— 
Secretary, Fay H. Squire, M.D., 1753 W. Congress St., 
Chicago 12. 

INDIANA 

The Indiana Roentgen Society. — Secretary-Treasurer, 
Harold C. Ochsner, M.D., Methodist Hospital, Indian- 
apolis 7. Annual meeting in May. 

IOWA 

The Iowa X-ray Club. — Holds luncheon and business 
meeting during annual session of Iowa State Medical 
Society. 

KENTUCKY 

Kentucky Radiological Society. — Secretary-Treasurer, 
Sydney E. Johnson, M.D., Louisville City Hospital, 
Louisville. Meeting annually in Louisville, third 
Saturday afternoon in April. 

LOUISIANA 

Louisiana Radiological Society. — Secretary-Treasurer, 
Johnson R. Anderson, M.D., North Louisiana Sani- 
tarium, Shreveport. Meets annually at same time as 
State Medical Society. 

Shreveport Radiological Club. — Secretary-Treasurer, F. 

W. Cooper, 940 Margaret Place. Meetings monthly 
on the second Wednesday, at the offices of the various 
members. 

MARYLAND 

Baltimore City Medical Society, Radiological Section^ 
Secretary, Walter L. Kilby, M.D., 101 W. Read St., 
Baltimore 1. Mieets third Tuesday of each month. 


MICHIGAN 

Detroit X-ray and Radium Society. — Secretary-Treasureti 
E. R. Witwer, M.D., Harper Hospital. Detroit I. Meet- 
ings first Thursday of each month from October to Msd 
inclusive, at Wayne County Medical Society ciu 
rooms, 4421 Woodward Ave., Detroit. 

Michigan Association of Roentgenologists, •oejtew j 
Treasurer, E. M. Sbebesta, M.D., 1429 David wmi; 
ney Bldg., Detroit. Meetings quarterly by announ 
ment. 


MINNESOTA 

Minnesota Radiological Society. — Secretary, 
Stenstrom, M.D., Minneapolis General Hospital, 
neapolis 26. Meetings quarterly. 


CONNECTICUT 

Connecticut State Medical Society, Section on Radiology. 
— Secretary, Max Climan, M.D., 242 Trumbull St., 
Hartford 3. Meetings bimonthly, second Thursday. 

FLORIDA 

Florida Radiological Society. — Secretary-Treasurer, 

Charles M. Gray, 306 Citizens Bldg., Tampa 2. 

GEORGIA 

Georgia Radiological Society. — Secretary-Treasurer, 
James J. Clark, M.D.. 478 Peachtree St., N. E., 
Atlanta 3. Meetings twice annually, in November and 
at the annual meeting of State Medical Association. 

ILLINOIS 

Chicago Roentgen Society. — Secretary, Warren W. 
Furey, M.D., 7144 Jeffery Ave., Chicago 49. Meets 
at the Palmer House, second Thursday of October, 
November, January, February, March, and April. 


MISSOURI 

Radiological Society of Greater Kansas City- 
Arthur B. Smith, M.D., 306 E. 12th St., Kansas U y 
Mo. Meetings last Thursday of each month. ^ 
The St. Louis Society of Radiologists. — Secretary, ■ jj 
Spinzig, M.D., 2646 Potomac St. Meets on on ^ 
Wednesday of each month except June, Jhiy> . , 
md September, at a place designated by the presiu 

NEBRASKA 

Nebraska Radiological Society. — Secretary, F. 
mds, M.D., 1216 Medical Arts Bldg., Ornaha 2. 
ings third Wednesday of each month at 6 p- • 

Omaha or Lincoln. 

NEW ENGLAND _ ^ 

New England Roentgen Ray Society rriand)."' 

shire, Vermont, Massachusetts, and MassarbU' 

Secretary-Treasurer, George Levene, MeeH 

setts Memorial Hospitals. Boston. Mass, 
monthly on third Friday at Boston Medica 
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HEW lEHSEY 

Radiological Society of i\av Jersey. — Secretary, H. J. 
Pcrlbcrg, M.D., Trust Co. of New Jersey Bldg., Jersey 
City. AIcctiugs at Atlantic City at time of State 
Medical Society and midwinter in Newark as called by 
president. 

NEW YORK 

Associated Radiologists of Nctv York, Inc., — Secretary, 
William J. Francis, AI.D., 210 Fifth Avc., New York 
City. Regular meetings the first Monday evening of 
the month in March, Maj’, October, and December. 
Brooklyn Roentgen Ray Society. — Secretary-Treasurer, 
Leo Harrington, M.D., SSO Ocean Avc., Brooklyn 20. 
Meets fourth Tuesday of every month, October to April. 
Buffalo Radiological Society. — Secretary-Treasurer, 
Joseph S. Giaiifnanccschi, M.D., 010 Niagara St., 
Buffalo 1. Meetings second Monday evening each 
month. October to May, inclusive. 

Central New York Roentgen Ray Society. — Secretary- 
Treasurer, Carlton F. Potter, M.D., -125 Wavcrly Avc., 
Syracuse 10. Meetings arc held in January, May, and 
October, as called by lixecutivc Committee. 

Long Island Radiological Society. — Secretary, Marcus 
Wiener, M.D., M30 -iSth St., Brooklyn 19. Meetings 
fourth Thursday evening each month at Kings County 
Medical Bldg. 

New York Roentgen Society. — Secretary, Ramsay Spill- 
man, M.D., 115 E. 01st St., New York 21, N. Y. 
Rochester Roentgen-ray Society. — Secretary, Murray P. 
George, M.D., 200 Crittenden Bled., Rochester 7. 
Meetings at convenience of committee. 

NORTH CAROLINA 

Radiological Society of North Carolina. — Secretary- 
Treasurer, Major I. Fleming, M.D., -104 Falls Road, 
Rocky Mount. Meeting with State meeting in May, 
and meeting in October. 

NORTH DAKOTA 

North Dakota Radiological Society. — Secretary, L. A. 
Nash, M.D., St. John’s Hospital, Fargo. Meetings 
by announcement. 

OHIO 

AT Society. — Secretary, J. E. McCarthy, 

K ^ Rrcc St., Cincinnati 2. Next meeting will 

place of the annual meeting of 
the Ohio State Medical Association. 

Qeveland Radiological Society. — Secretary-Treasurer, 
T “'■“""an. M.D.. 11311 Shaker Blvd., Cleveland 
4. Meetings at 6:30 p.m, on fourth Monday of each 
month from October to April, inclusive. 

Radiological Society of the Academy of Medicine (Cin- 
cinnati Roentgenologists). — Secretary-Treasurer, Sam- 
uel Brown, M.D., 707 Race St., Cincinnati 2. Meet- 
ings held third Tuesday of each month. 

PENNSYLVANIA 

Petmsylvania Radiological Society. — Secretary-Treasurer, 
L. E. Wurster, M.D., 416 Pine St., Williamsport 8. The 
society meets annually. 

TAe Philadelphia Roentgen Ray Society. — Secretary, 
Itobert P. Barden, M.D., 3400 Spruce St., Philadelphia 4. 
Meetings held first Thursday of each month at 8:15 
October to May, in Thomson Hall, College 
ot Physicians, 21 S. 22nd St., Philadelphia. 

The Pittsburgh Roentgen Society. — Secretary-Treasurer, 
Keuben G. Alley, M.D., 4800 Friendship Ave., Pitts- 
urgh 24, Pa. Meetings are held on the second Wednes- 
month at 4:30 p.m., from October to June, 
the Pittsburgh Academy of Medicine, 322 N. Craig 


ROCKY MOUNTAIN STATES 

Rocky Mountain Radiological Society (North Dakota, 
Soutii Dakota, Nebraska, Kansas, Texas, Wyoming, 
Montana, Colorado, Idaho, Utah, New Mexico). — 
Secretary, A. M. Popiiia, M.D., 220 North First St. 
Boise, Idaho. 

SOUTH CAROLINA 

South Carolina X-ray Society. — Secretary-Treasurer, 
Robert B. Taft, M.D., 103 Rutledge Ave., Charleston 16. 
Meeting in Charleston on first Thursday in November, 
also at time and place of South Carolina State Medical 
Association. 

TENNESSEE 

Memphis Roentgen Club. — Chairmanship rotates 
monthly in alphabetical order. Meetings second Tues- 
day of each month at University Center. 

Tennessee Radiological Society. — Secretary-Treasurer, 
J. Marsh Frerc, M.D., 707 Walnut St., Chattanooga. 
Meeting annually with State Medical Society in April. 

TEXAS 

Texas Radiological Society. — Secretary-Treasurer, Her- 
man Klapprotli M.D., Sherman. 

VIRGINIA 

Virginia Radiological Society. — Secretary, E. Latan6 
Flanagan, M.D., 215 Medical Arts Bldg., Richmond 19. 

WASHINGTON 

Washington State Radiological Society. — Secretary-Treas- 
urer, Thomas Carlile, M.D., 1115 Terry Ave., Seattle. 
Meetings fourth Monday of each month, October 
through May, at College Club, Seattle. 

WISCONSIN 

Milwaukee Roentgen Ray Society. — Secretary-Treasurer, 
C. A. H. Fortier, M.D., 231 W. Wisconsin Ave., Mil- 
waukee 3. Meets monthly on second Monday at the 
University Club. 

Radiological Section of the Wisco7isin State Medical 
Society. — Secretary, Russell F. Wilson, M.D., Beloit 
Municipal Hospital, Beloit. Two-day annual meet- 
ing in May and one day in connection with annual 
meeting of State Medical Society, in September. 

University of Wisconsin Radiological Conference . — 
Secretary, E. A. Pohle, M.D., 1300 University Ave., 
Madison 6, Wis. Meets every Thursday from 4 to 5 
P.M., Room 301, Service Memorial Institute. 


CANADA 

La Societe Canadienne-Franqaise d’ Electrologie et de 
Radiologic M6dicales. — General Secretary, Origene Du- 
fresne, M.D., Institut du Radium, Montreal. Meet- 
ings are held the third Saturday of each month, gen- 
erally at the Radium Institute, 4120 East Ontario 
Street, Montreal; sometimes, at homes of members. 


CUBA 

Sociedad de Radiologic y Fisiolerapia de Cuba. — Offices 
in Hospital Mercedes, Havana. Meetings are held 
monthly. 
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ROENTGEN DIAGNOSIS 


THE HEAD AND NECK 

Note on the First Demonstration of an Intracranial 
Foreign Body by Roentgen Rays. Cobb Pilcher. J. 
Nerv. & Ment. Dis. 99: 71-73, January 1944. 

The author records an interesting incident in early 
American radiologic history, giving credit for the first 
radiograph for an intracranial foreign body to Dr. 
Wm. Stubenbord. The examination was performed be- 
fore the Brooklyn Medical Society on June 19, 1896, 
with use of a Crookes tube and a galvanofaradic ma- 
chine. The plate was immediately developed and 
presented to the Society. An illustration shows the 
bullet shadow in the orbit. An account of the case was 
published in the Brooklyn Medical Journal (10: 737, 
December 1896). Lester M. J. Freedman, M.D. 


diseases of the chest. He describes his method of study 
of a flat roentgen film in which each lung field is ar- 
bitrarily divided into three vertical zones: an inner, 
middle, and peripheral zone. The inner zone contains 
the root or hilum shadows. The middle zone contains 
the trunk shadows, gradually fading out into their 
final subdivisions. The peripheral zone contains 
radiating lines or linear markings and the parenchyma. 
These linear markings are the ultimate trunk shadows, 
and they gradually fade away in their final divisions 
before the periphery is reached. 

Diseases of the chest are divided into four major 
groups: infections, tumors, circulatory disorders, and 
irritations. The roentgen appearances o; several 
lesions are described and illustrated. 

Henry K. Taylor, M.D. 


THE CHEST 

A Comparative Study of Chest X-Ray Survey Meth- 
ods. Arthur B. Robins. U. S. Nav. M. Bull. 41: 1036- 
1040, July 1943. 

The author conducted a comparative study of mass 
chest x-ray survey methods as applied to the examina- 
tion of large numbers of civil employees in a navy yard. 
Factors considered were accuracy, expense, time re- 
quired, and convenience. Fluoroscopy was discarded 
as being time-consuming to the operator and subject 
and failing to produce a permanent record. As no com- 
mercial contract service was available using 4 X 5-inch 
photofluorography, this method was also eliminated. 
The choice thus fell between roll paper film and 35-mm. 
fluorography. 

Sixty selected subjects were examined by both 
methods, with additional full-sized celluloid films. 
Four radiologists were given the films for interpreta- 
tion, the celluloid films being assessed last. All ab- 
normalities were noted on the records, and no com- 
parison between the different types of films was made 
until the entire reading was completed. Each physi- 
cian’s own interpretation of the 14 X 17-inch celluloid 
film was used as his basis for comparison. Only paren- 
chymal lesions such as reinfection tuberculosis, calcified 
primary tuberculosis, or pneumoconiosis were con- 
sidered in the scoring. A lesion was considered missed 
if it was described on the celluloid film but not identified 
on either or both of the survey films, or if it was de- 
scribed on one side in the siuvey film and both sides in 
the 14 X 17-inch celluloid film. 

On the 35-mm. film, 20.9 per cent of the lesions were 
missed, while on the paper film only 1.2 per cent were 
missed. On 7. 1 per cent of the photofluorograms and 
3.3 per cent of the paper films, lesions were described 
which were not confirmed on the corresponding cel- 
luloid films. As overreading necessitates re-examina- 
tion with consequent loss of production time, the latter 
figure is deemed significant. 

Ellwood W. Godfrey, M.D. 

X-Ray Diagnosis of the Non-Tuberculous Chest. 
Francis L. Simonds. Nebraska M. J. 29; 4-8, January 
1944. 

The author stresses the value of the roentgen examina- 
tion and its proper interpretation in the diagnosis of 


Non-Tuberculous Pulmonary Cavitation. Louis 
Nathanson and Philip Morgenstern. Am. J. Roent- 
genol. 51: 44-52, January 1944. 

In an analysis of 2,000 autopsies at Sea View Hos- 
pital, New York, on patients with cavitary lesions in 
the lungs, involving all lobes, Auerbach (personal com- 
munication to the authors) found approximately 1-5 
per cent with non-tuberculous cavities. The percent- 
age must be higher in non-tuberculous or general hos- 


pital autopsy material. 

A series of case histories is presented illustrating some 
of the lesions which produce cavitation and simulate a 
cavitating tuberculous process. X-ray cavities m 
silicosis may be produced by emphysematous blebs, 
lung abscesses, or necrosis of silicotic areas. Cavitation 
in silicosis does not always indicate silicotubereulosis. 
A case of cystic bronchiectasis with one large cyst an 
numerous smaller cavities of the right lung is o®' 
scribed. Pneumonectomy was performed on this 
patient. A case of actinomycosis of the lungs is 
presented in which patchy infiltration with severs 
highlights suggesting cavitation were seen. Autopsy 
revealed multiple actinomycotic abscesses. 

In another patient a large saccular aneurysm o 
descending thoracic aorta had invaded the left W's 
lobe and produced a large cavity. There was 
tuberculous involvement of either lung. Brotic 
ogenic adenocarcinoma was proved to be the - 
cavitation in another instance. A chronic . 

abscess in an upper lobe may occur. Repea e 
negative sputum examinations wdll prove jij. 

differentiation from a tuberculous cavity. 
ectasis involving the upper lobes is indistinguis 
clinically from chronic pulmonary tuberculosis. 
absolute limitation of the process to one lung 
greatest importance in differentiating .(ion 

Fibroid tuberculosis usually will show some in . 
in the opposite lung (Wessler and Jaches. ^ ^ 
Roentgenology of Diseases of the Chest, Troy, 

Southworth Co., 1923). c rpcenth' 

Winn (Arch. Int. Med. 68: 1179, 1941) recw 
reported 12 cases of pulmonary cavitation 
with coccidioidal infection. Occasionally ® 
may cavitate centrally and simulate ■„ 35- 

children one may find cysts or bleb fo^mati^^^ 
sociation with pneumonias, sugg^tmg a 
lesion. 


tuberculo'’* 
lomas, suggc3i.ii*& - P 

Clare.nce E. Weaver, 1 
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Lower Lobe Broncliioctasis Associated with Tuber- 
culosis. E. 15. Mitchell and T. F. Thornton. Am. 
Rev. Tuberc. 49: ;j8-l7. January lO l l. 

It has been Rcnerally accepted that bronchiectasis 
limited to tlie lower lobe is non-tuberculous. The 
authors report five cases in which lower lobe bronchi- 
ectasis was found to be associated with tuberculosis. 
These cases represent about .'> per cent of the cases 
of bronchiectasis seen in the University of ChicaKO 
clinics during the last ten years. The diagnosis of 
tuberculous bronchiectasis involving a lower lobe is 
not easily made, probably because it is not often .sus- 
pected. In two of the five jtatients cNamination of the 
sputum showed tubercle bacilli and there were histories 
of recent tuberculosis. The features that lead to a 
suspicion of tuberculosis are: (1) suggestive historj-; 

(2) roentgenological evidence of apical tuberculosis; 

(3) bronchoscopic finding of bronchial stenosis; (4) 
unilateral or unilobar bronchiectasis. The diagnosis 
can be made with certainty onl 3 ’ if a. positive sputum is 
obtained, and careful sputum e.vamination should be 
stressed in all cases of bronchiectasis. The main 
etiologic factor appears to be a tuberculous bronchitis 
with stenosis. The knowledge that tuberculosis is 
present in a case of lower lobe bronchiectasis is of im- 
portance when surgical resection is considered. Sur- 
gical intervention should not be luulcrtaken without 
regard for the added risk of lobectomy in the prc.sence 
of active tuberculosis but is indicated when the symp- 
toms of bronchiectasis are sufficiently severe and no 
active tuberculosis i.s present elsewhere in the lung. 

L. W. Raul, M.D. 

% 

Postoperative Pulmonary Collapse in Childhood. 
Clement J. Molony. Am. J. Dis. Child. (56: 280-301, 
September 1943. 

Twenty-one cases of postoperative atelectasis taken 
from the records of the Children's Memorial Hospital 
in Chicago and the Los Angeles Children's Hospital, 
for the ten year period 1031 to 1041, arc prc.scntcd. 
As the author points out, there is a much lower incidence 
cf postoperative collapse in a children's hospital than 
in a hospital for adults, since surgical intervention in 
the upper part of the abdomen is less frequent in child- 
hood and because children are not kept .so immobilized 
and narcotized as adults. 

The diagnosis of postoperative atelectasis is based 
on the rather sudden onset of cough, fever, and dyspnea 
in a child who has been operated on a day or so earlier. 
There are suppression of breath sounds, dullness, and 
usually rules and signs of consolidation over the in- 
volved area of the lung. The roentgenogram shows a 
shadow corresponding to a collapsed lobe or to col- 
lapsed lobes; the leaf of the diaphragm is high on the 
involved side, and usually the heart is shifted toward 
the side of the collapse. Collapse of the upper lobe 
may or may not pull the heart toward the lesion. 

The etiologic factors for collapse following surgical 
procedures are discussed, and precautions against and 
treatment for postoperative atelectasis are suggested. 
The main objective of treatment is to help the patient 
cough out the secretions. This is best done by change 
of position. Potassium iodide or ammonium chloride 
may be given to liquefy the secretions. In cases in 
which such measures are ineffective, bronchoscopic 
drainage should be instituted without too great delay. 
Even in properly treated cases bronchiectasis may 
develop. Brief histories of the 21 cases are included. 


Primary Atypical Pneumonia. An Analysis of 
Therapeutic Results in 155 Cases. Howard L. Correll 
and Irving I. Cowan. U. S. Nav. M. Bull. 41: 980- 
087, July 1043, 

The authors report their clinical e.vperiences and 
therapeutic results in 15.5 unsclectcd cases of atypical 
pneumonia. The month to month incidence did not 
iluctualc with the incidence of upper respiratory in- 
fections and showed no significant seasonal variation. 
Radiographic findings were generally more advanced 
than (he physical signs. The pneumonia was confined 
to one or both lower lobes in 92.8 per cent and involved 
the upper lobe or 3 lobes in the remainder. Lligration 
or c.vteiision of the pneumonic process was observed in 
12.(i per cent of the patients who were followed by 
serial x-rays, while resolution was delayed beyond thirty 
days in 14.5 per cent of the same group. 

Seventy-two patients were treated by routine 
methods: 41 were given sulfathiazolc and 10 sulfa- 
nilamide; 23 received x-ray ther.apy consisting of 112 
roentgens measured in air (100 kv., 5 ma., 25 cm. 
target-skin distance, 2 mm. aluminum added filtration, 
with .a half-value layer of 3.0 mm. of aluminum) to the 
involved area. 3'his dose was repeated in twenty-four 
hours if the clinical response was not satisfactory. 
Those treated routinely ran a fever for an average of 
0.8 days and required an average of 23.4 days for clear- 
ing as demonstrated by x-ray films. The patients 
treated with sulfathiazolc ran a fever for an average 
of 0.5 days and required an average of 21.2 days for 
clearing, while those treated with sulfanilamide ran a 
fever for an average of 0,4 days and required 20.0 
d.ays to clear. The acute cases treated with irradiation 
ran a fever for an .average of 3.8 days only and re- 
quired an average of 8,3 days to show clearing roent- 
gcnographically. Nine patients with unresolved pneu- 
monia who had been ill for an average of 33.3 days re- 
ceived similar x-ray therapy. Subsequent to this 
therapy the lesions showed radiographic evidence of 
resolution in an average of 4.0 days. 

Ell WOOD W. Godfrey, M.D. 

Roentgenological Types of Pulmonary Lesions in 
Primary Coccidioidomycosis. Justin R. Colburn. 
Am. J. Roentgenol. 51: 1-8, January 1944. 

Coccidioidomycosis is caused by inhalation of dust- 
borne chlamydospores of the fungus in its vegetative 
stage. The symptoms usually consist of dry cough, 
chest pain, malaise, fever, weight loss, and night sweats. 
Five to 20 per cent of the patients may develop ery- 
thema nodosum or multiforme. Gradual recovery is 
the rule. Resolution of the pulmonary lesions is ohen 
prolonged weeks after the patient is clinically well. 
In an extremely small percentage of cases the highly 
fatal chronic disseminated granuloma stage develops, 
apparently as endogenous "reinfection.” 

The author's material consisted of 75 soldiers ad- 
mitted to the Station Hospital, Camp San Luis Obispo, 
California, during the favorable dry, dusty season. 
In 29 or 38.7 per cent of these cases infiltrative fan- 
shaped densities were observed roentgenographically, 
extending from prominent hilar shadows. This 
picture resembles bronchopneumonic inflammation 
with a minimum of consolidation. Resolution is slow, 
averaging forty days. Hilar densities without evidence 
of significant peripheral bronchial or parenchymal 
involvement were observed in 24 per cent of the group 
studied. Peripheral lobular and sublobular exudates 
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and infiltrates were found in 26,6 per cent. When the 
upper lobes were affected, the lesions resembled min- 
imal “reinfection” tuberculosis. Demonstrable cavita- 
tion occurred in 3 cases (4 per cent). Two of these 
healed; the third one persisted as a cyst-like excava- 
tion. Two patients had massive pleural effusion wdth- 
out evidence of parenchymal infiltration. 

Production of a variety of pulmonary lesions by 
Oidinm coccidioides is well explained by the possible 
state of balance of three important factors; individual 
resistance, dosage of the infecting organism, and al- 
lergic status of the host. A fourth factor may be 
time, or the intervals between succeeding repeated in- 
fecting doses in relation to ascending allergy of pul- 
monary tissues. Indications of a predominantly pro- 
liferative reaction with a minimum of fibrosis are found 
in the characteristic course of the disease. Permanent 
fibrotic residues are not conspicuous. Calcification 
of healed caseated tracheobronchial lymph nodes has 
been observed. Inconclusive roentgenographic evi- 
dence was considered to be present in only 3 cases of 
this series. 

The most constant roentgen finding is hilar shadow 
confluency, widening and increased radiopacity. The 
most valuable diagnostic roentgen criterion is delayed 
but fairly complete resolution, placing the disease mid- 
way between “acute" and "chronic” in the scale of 
pulmonary inflammations. 

Clarence E. Weaver, M.D. 

Bagassosis; A Case Report. S. Chaille Jamison, 
Margaret Strange Bryan, and Jane Matthews Day. 
New Orleans M. & S. J. 96: 291-294, January 1944. 

A 32-year-old negro gave an occupational history 
of eight months’ exposure to sugar cane grindings. 
The occupational period was divided into two periods; 
(1) seven months of exposure to damp cane grindings, 
followed by (2) one month of exposure to dry bagasse. 
Symptoms — cough, weakness, malaise, dyspnea — de- 
veloped only after exposure to the dry dust. A roent- 
gen examination of the chest revealed a diffuse miliary 
type of infiltration throughout both lung fields with 
enlarged hilar lymph nodes. Follow-up roentgeno- 
grams showed progressive but not complete resolution 
of the lesion during a five-month period. Clinical 
ssmiptoms disappeared in less than four weeks follow- 
ing cessation of exposure to bagasse dust. 

Henry K. Taylor, M.D. 

Etiology of Erythema Nodosum. Peter Kerley. Brit. 
J. Radiol. 16: 199-204, July 1943. 

The most widely held theory of the etiology of 
erythema nodosum is that it is an allergic reaction to 
bacterial and chemical toxins. Many believe it to be 
a manifestation of tuberculosis. Against these theories 
are the facts that it is largely confined to the Nordic 
races, that it has a seasonal incidence, that it occurs in 
small epidemics in schools, barracks, and factories, 
and that it is limited to certain age groups — chiefly tivo 
to ten and eighteen to thirty years. The pulmonary 
lesions and the lesions at the hilum seen by x-ray do not 
resemble tuberculosis. The rapid appearance and 
disappearance of the lesions is also inconsistent with 
that disease. 

The behavior and appearance of the lesions of 
erythema nodosum as observed in the author's series 
of 37 cases — all in adults — resemble the known be- 


havior and appearance of sarcoidosis. The radio- 
logical findings are identical. In 2 cases, skin lesions 
excised after the acute rash had disappeared showed 
the histologic characteristics of sarcoids. In 2 others, 
eye lesions strongly suggestive of sarcoidosis developed. 
The history of fatigue as the sole symptom in associa- 
tion with extensive visceral changes is also typical of 
sarcoidosis, as is the absence of physical signs with 
massive bronchial node enlargement. Absence of 
splenic enlargement and changes in the phalanges in 
the series reported are against sarcoidosis, but not all 
cases of the latter disease show these changes, and they 
may be present without radiologic evidence. 

The author hesitates to draw definite conclusions 
on the basis of 37 cases, but he does believe that the 
evidence presented indicates that those patients with 
erythema nodosum with obvious visceral manifesta- 
tions are suffering from sarcoidosis. Erythema no- 
dosum may, indeed, be two diseases, distinguished by 
the presence or absence of such manifestations. 

Sydney J. Hawley, M.D. 

Laminagraphic Studies of the Aorta: Their Advan- 
tages and Limitations. Wendell G. Scott and Donald S. 
Bottom. Am. J. Roentgenol. SI : 18-28, January 1944. 

The laminagraph of Kieffer and Moore was used 
by the authors in their studies of the aorta. It is well 
suited for the examination because, by employment 
of the spiral movement, all the unwanted shadows are 
blurred out. The left anterior oblique position is used 
for demonstrating the ascending portion of the arch 
of the aorta. The laminagram is usually made at a 
level opposite the right anterior axillary line. For 
showing the descending portion of the arch of the aorta 
and the descending thoracic aorta, the left lateral 
position is used. These laminagrams are made at 
levels 2 to 4 cm. lateral to the spinous processes. Con- 
ventional roentgenograms, made first, indicate the most 
advantageous level in a given case. 

In children and young adults, sectional roentgen- 
ography is not of much advantage. In patients fifty 
years of age and older, arteriosclerotic changes have 
developed to various degrees and sectional roentgen- 
ography is of value. The aortic wall is more dense and 
there is a marked spread in the distance between the 
ascending and descending aorta. . 

An important but seldom recognized complication 
of advanced arteriosclerosis of the aorta is the e 
velopment of a dissecting aneurysm. In this con- 
dition there is usually a sudden onset of severe paw 
in the middle of the thoracic back, upper lumbar sP''’®’ 
and left chest. Lateral sectional roentgenograms ni 
show a marked increase in the width of the aortic afc> 
and the proximal descending thoracic aorta. T c 
such cases are described, with reproductions m 
roentgenograms showing the enlarged aortic shadoi'S- 
These could not be properly demonstrated on co 
ventional roentgenograms. .,|j 

Sectional roentgenography can be employed 
equal effectiveness in visualizing sacculated 
aortic aneurysms. It also has occasionally been 
ful in distinguishing between aneurysms and m 
astinal tumors. _ j,. 

The main advantages of body section roen 
ography of the aorta are that the examinatio 
simple and can be done by a technician, and it is 
uncomfortable or hazardous to the patient. 

Clarence E. Weaver. M. 
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Pneumohydropericardiuni. Report of Throe Cases. 
Richard A. Kern .and llllwood W. Godfrey. U. S. 
Nav. M. Hull. 41: 1001-1011, July 1013. 

The authors report 3 cases of pncuniohyclropcri- 
cardiuiu occurriiiB in a scries of 7.") cases of traumatic 
pncunioliyclrothorax. In all three instances the air 
and fluid in the pcric.ardial sae were believed to have 
gained access through a pericardial tear resulting from 
a sudden and violent shift of the inediastimnu. 

The diagno,sis and treatment arc briefly discussed. 
Theauthors point out that the physical signs and roent- 
genologic findings of pneumohydropericardiuni are 
dependent upon two factors: (n) the presence or ab- 
sence of adhesions that might determine the location 
and the mobility of air and fluid in the pericardial 
sac; (ft) the relative amounts of air and fluid iirc.sent. 
The more air and the less fluid, the greater the likeli- 
hood that a mill-wheel murmur be heard and that ex- 
cessive motion of the heart shallow be seen fluoro- 
scopically. IJtj.woon W. GoorRiiv 

THE DIGESTIVE SYSTEM 

Effect of Motion on the Roentgenographic Appear- 
ance of the Stomach and Small Bowel. Traucis E. 
McDonough and Martin Schneider. Gastroenterology 
2: 32-45, January 1044. 

One hundred healthy males between the ages of 19 
and 35 were tested by roentgenographic studies for 
su.sceptibility to motion sickness. Before testing, each 
subject drank 2 oz. of barium sulfate suspended in 
250 c.c. of water. No attempt was made to regulate 
the time of testing in relation to food or fluid intake. 
Observations were made by fluoroscopy in 19 and by 
roentgenograms in 81 cases. The fluoroscopic ob- 
servations were made while the subject drank the 
test meal and continued long enough to enable the 
fluoroscopist to record the size, shape, position, tone, 
peristaltic activity, evidence of pylorospasm, and 
beginning emptying of the stomach. The subject 
then underwent testing on the motion-producing de- 
vice. At the completion of the motion test, he re- 
turned to the fluoroscopic room and the changes from 
the pre-motion appearance of the stomach, as ivcll as 
the appearance of the small intestine, were noted. In 
the roentgenographic studies the same sequence was 
maintained. 

Twenty-eight of the 100 subjects were classified as 
having become “sick” and 72 as “immune,” i.e., with- 
out signs or symptoms of motion sickness. Eleven of 
the 72 well subjects and 5 of the 28 “sick” subjects 
showed poor gastric tone before testing, indicating that 
this does not predispose to motion sickness. Gastric 
peristalsis was present before testing in 54 of the “im- 
mune ’ subjects and 22 of the “sick” subjects. After 
testing, only 12 of the “immune” subjects (16.6 per 
cent) showed a decrease in peristalsis as compared with 
per cent) of the “sick” subjects. Forty-eight 
■of the “immune” and 11 of the “sick” subjects showed 
no change with testing in either gastric tone or peri- 
stalsis. Thirteen (46.4 per cent) of the 28 “sick” sub- 
jects as compared with 6 (8.3 per cent) of the 72 “im- 
mune” subjects showed a decrease in both gastric tone 
and peristalsis, i.e., over 5 times as large a proportion of 

sick subjects as of “immune” subjects, a highly 
significant difference. Of the “immune” subjects 
27.8 per cent and of the “sick” 21.4 per cent had 
pylorospasm before testing; the corresponding figures 


after testing were 31.9 per cent and 42.8 per cent, 
which indicates that changes in the occurrence of 
pylorospasm bear no relationship to the occurrence of 
"sickness.” 

No significant difference in the type of change of 
intc.stinnl progress of the barium meal was observed 
in the two groups. 

In 47 of the 100 subjects very little or no barium 
appeared in the duodenum or proximal jejunum after 
testing, although barium was present in the stomach, 
distal jejunum, and ileum. The authors term this 
condition the "interval pattern” and found no apparent 
relation.ship between its occurrence and “sickness” 
and "immunity.” It apparently occurs secondary to 
motion and can be called an effect of motion, but the 
mechanism is unknown. 

The authors conclude that there is no specific type of 
gastro-intestinal tract, either from an anatomic or 
functional standpoint, which is associated with motion 
sickness susceptibility. 

Life Cycle of Carcinoma of the Stomach. Report of 
Three Interesting Cases of Carcinoma of the Pylorus. 
Maurice Feldman. Gastroenterology 2: 60-64, Janu- 
ary 1944. 

Three closely parallel cases, illustrating the life 
cycle of carcinoma of the stomach, are presented. Re- 
peated roentgen examinations were made in each ease, 
over a number of years, enabling the author to study 
the sequence and progress of the growth from the onset 
to its final stage. The clinical picture was that of 
peptic ulceration with periods of remission. The 
roentgen findings were similar in all three instances — 
narrowing of the prepylorus involving both curvatures, 
fixation of the curvatures, with a plateau appearance of 
the lesser curvature in the affected area. Growth was 
slow, extending over many years. Two of the patients 
had persistent low gastric acidity, while one showed a 
hyperacidity throughout the entire course of the ill- 
ness. In each case there finally developed a pyloric 
obstruction due to an inoperable carcinoma. 

Negative roentgen findings on gastric axamination 
often give a sense of false security. The demonstra- 
tion of a narrowing of the pylorus suggests a possible 
lesion. In spite of a negative gastro-intestinal study, 
an organic lesion somewhere in the alimentary tract 
should be suspected in a patient with a digestive dis- 
order who is clinically getting worse or is not improving. 
Under these circumstances repeated interval roentgen 
studies are indicated. 

A series of roentgenograms illustrates each case 
report. 

Hypertrophic Pyloric Stenosis in Adults. J. Edward 
Berk and Harold J. Dunlap. Ann. Surg. 119: 124-133, 
January 1944. 

Some hundred odd cases of simple pyloric muscle 
hypertrophy in adults have been reported in the 
literature and there are, no doubt, numerous un- 
recorded examples. The authors present two ad- 
ditional cases, in each of which a psychogenic factor 
may have played a role. 

One patient was aged thirty-seven and the other 
thirty-nine. Both were males and had been inducted 
into the Army several months before reporting to the 
hospital for examination. Both showed evidence of 
personality dysfunction and both had experienced 
serious domestic and financial problems in civil life. 
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Each gave an "nicer-like history occurring in con- 
junction rvith symptoms and signs of partial to com- 
plete pyloric obstruction,” and in each a roentgeno- 
gram showed the narrowing of the antrum and pylorus, 
with intact mucosa, and invagination of the base of the 
duodenal cap that have been described as character- 
istic of pyloric muscle hypertrophy. In each case a 
subtotal gastrectomy was done. Histopathologic study 
showed, in addition to the hypertrophy of the pyloric 
muscle, an associated gastritis, though preoperative 
gastroscopy had revealed no mucosal abnormalities. 

The authors believe that in cases such as theirs com- 
plete reliance for diagnosis on the operative findings 
alone is a practice fraught with danger. The inability 
to exclude a malignant growth in these cases justifies 
gastric resection rather than a simple palliative pro- 
cedure even though one may strongly suspect that the 
mass is composed only of hypertrophied muscle. 

G. A. Creel, M.D. 

Congenital Atresia of the Duodenum and of the 
Ileum; Report of Two Cases with Successful Results 
Following Operation. Edwin M. Miller, Joseph Green- 
gard, William B. Raycraft, and Irma McFadden. Am. 
J. Dis. Child. 66: 272-279, September 1943. 

A successful outcome in a case of congenital atresia 
of the ileum, as in congenital obstruction of the duo- 
denum, demands early diagnosis and prompt surgical 
intervention. The prospects in obstruction of the 
ileum are less favorable, however, than in duodenal 
atresia. Left alone for more than two or three days, 
the rapidly distending, completely obstructed small 
bowel undergoes progressive degenerative changes lead- 
ing to necrosis, and too often operation is delayed to 
the point where actual peritonitis has already set in. 

Vomiting, beginning immediately after birth, is the 
outstanding symptom of obstruction of either the 
duodenum or the ileum. When the obstruction is in 
the ileum, the vomitus is at first composed of stomach 
contents, then is stained with bile and rapidly becomes 
brown and has a fetid odor. If it remains constantly 
biliary, it is quite likely due to obstruction of the duo- 
denum. ■ The lower part of the abdomen is relatively 
flat with duodenal atresia, but with atresia of the ileum 
becomes progressively distended and yields a tympanitic 
note on percussion. Roentgen findings are of the great- 
est importance. A plain film wiU show clearly the dis- 
tended stomach and duodenum or the several loops of 
distended small bowel. Practically no air can be visual- 
ized in the colon. If a barium enema is given, the col- 
lapsed state of the entire large bowel can be easily made 
out. 

Two cases of congenital atresia of the ileum, in which 
successful operations were performed, are reported, 
with details of the surgical technic. 

Roentgen Study of Lymphogranuloma Venereum; 
Report of Twenty-Four Cases. I. Klein. Am. J. 
Roentgenol. 51: 70-75, January 1944. 

Lymphogranuloma venereum appears first in males 
as a minute erosion or papule on the penis or prepuce; 
in females the infection is carried not to the inguinal 
nodes but to the wall of the rectum. Symptoms of 
rectal and colonic involvement are tenesmus, con- 
stipation, and mucous and bloody stools. The disease 
is chronic, sometimes running a course of twenty years 
or more. Roentgen studies show a destruction of the 
mucosa, rectal strictures, distention of the rectal pouch. 


single and multiple perirectal and perisigmoid sinus 
formation, and fistulous tracts. Roentgenograms 
are furnished, showing tubular narrowing of the 
rectum, extensive rectosigmoid narrowing with peri- 
anal sinuses, annular stricture of the rectosigmoid 
simulating cancer, and extensive narrowing involving 
the rectum, sigmoid, and descending colon. 

Lymphogranuloma venereum is occasionally mis- 
taken for cancer. Cancer, however, is of shorter dura- 
tion. Lesions of lymphogranuloma venereum begin 
in the anal region, while cancer tends to develop in the 
rectum. Cancer, on roentgen examination, shows an 
irregular shadow protruding into the lumen. Lympho- 
granuloma venereum shows more often a regular 
shadow. In cancer, the rectum below the stricture, 
down to the anus, will show normal mucosal folds. 
This will not be the case in lymphogranuloma venereum. 
A'sinus tract is common in lymphogranuloma venereum 
and is unusual in cancer. 

Ten of the author’s series of 24 cases were in males, 
all of whom had inguinal scars or palpable nodes. 
Seventeen of the 24 patients rverellegroes. 

On account of certain characteristics which can be 
shown definitely by roentgen examination, it seems 
advantageous to use the x-ray as an aid in establishing 
the diagmosis and extent of this disease. 

Clarence E. Weaver, M-D. 

Cholecystography and Jaundice. Frank Huber. 
Am. J. Roentgenol. 51: 12-17, January 1944. 

The experience of various observers with cholecystog- 
raphy in the presence of jaundice is reviewed. The 
author’s report is based on the findings in 50 un- 
selected cases of jaundice which were submitted to 
cholecystography by the intensified oral method. No 
deleterious effects due to the procedure were noted. 
Eleven out of 15 cases with common duct stone showed 
“no shadow” of the gallbladder; faint gallbladder 
shadows were seen in 4 cases. Two of 3 cases of chole- 
cystitis without cholelithiasis showed faint shadows. 
The second largest group (11 cases) had no final di- 
agnosis; a very faint shadow was obtained in a single 
instance, while the other 10 cases showed no shadom 
In 10 cases of toxic and infectious hepatitis good 
shadows were obtained in 7 and faint shadows in J 
cases. In 3 cases of cancer of the common duct a faw 
shadow appeared in 1, no shadow in 2. 

In cases in which jaundice is decreasing, a paten 
common duct is predicated and the same diagnostic 
criteria are used as in patients without jaundice. 
In these cases cholecystography may well be deferre . 
With increasing jaundice, diagnostic information is 
usually not obtained, since apparently no difference 
exists in the degree of impairment of 
whether due to back pressure (extrahepatic bi lary 
obstruction) or to parenchymatous disease, either toxic, 
infectious, cirrhotic, or neoplastic. 

Clarence E. Weaver, M.u. 

Emphysematous Cholecystitis. C. A. Stevenson. 
Am. J. Roentgenol. 51: 53-60, January 1944. 

Emphysematous cholecystitis may be defined 
acute infection of the gallbladder characterized . 
production in the lumen and walls and the 
cystic tissues. Any virulent gas-producing 
may produce the disease when favorable circums 
exist. Roentgenographic demonstration of t is 
dition is rare. 
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Of the various iiiicroorganisins which have been 
found in the gallbladder and its walls, B. wcichii is the 
one most likely to produce gas under anaerobic con- 
ditions. The most probable sequence of events in the 
production of the disease is lodging of a stone in the 
cystic duct, with resulting decrease in the local re- 
sistance of the gallbladder tissues, allowing avirulcnt 
B. urlchii to become vinilent, followed by production 
of gas in the gallbladder, cinphyscniatous blebs in the 
loose areolar tissue of the gallbladder wall, and ex- 
tension of the infection to the pcricliolecystic tissues. 

Three cases arc reviewed. These gave roentgeno- 
graphic evidence of gas in the gallbladder lumen, 
emphysematous blebs in the wall, and collections of 
gas in the pcricliolecystic tissues. Two of the patients 
were operated upon and recovered. No intensive 
effort to demonstrate B. -.velchii was made. The third 
case was treated with sulfathiazolc, II. wcichii anti- 
serum, and roentgen thcraiiy. This patient also re- 
covered. 

The presence of gas in the gallbladder lumen alone is 
not .sufTicicnt for the diagnosis of emphysematous 
cholecystitis, for patients with biliarj’ fislulac commonly 
show gas in the gallbladder, cither with or without gas 
in the biliary duct system. 

CLARriNcn E. AVeaver, M.D. 

Diaphragmatic Hernia. J. Edmund Bradley and 
D. James Greiner. Am. J. Dis. Child. 66: M3-M9, 
August 19-13. 

A case is reported of the rare type of true congenital 
diaphragmatic hernia on the right side with a portion 
of the liver as the only content of the hernial sac. 

The patient, a white boy, appeared normal at birth, 
but at the end of the second week it was noticed that 
his respiration seemed unusually rapid. He was first 
seen by the authors at the age of seven weeks. At this 
time the respiratory rate was greatly accelerated, with a 
pronounced retraction of the interspaces with each 
respiration. There was a definite bulging of the right 
anterior portion of the chest wall. The nail beds of the 
fingers and toes appeared slightly cyanotic. The tra- 
chea was deviated to the left. The heart was percus- 
sible to the left anterior axillary line. Heart sounds 
were normal. There was a pronounced impairment of 
the normal resonance in the right anterior portion of 
the chest, with hyperrcsonance on the left. The 
breath sounds throughout the right side of the chest 
anteriorly were extremely distant, and numerous 
crepitant and suberepitant riilcs were heard. Pos- 
teriorly the breath sounds were absent. 

Roentgen examination showed the heart and great 
vessels to be pushed to the left and an area of increased 
■density in the right lung extending from the fourth rib 
to the diaphragm and from the hilus to the outer zone 
of the lung. The impression was that this area repre- 
sented a fluid-containing cyst or tumor of the lung. 
An exploratory tap was done and air alone obtained. 
Because of the age of the patient, operative interven- 
tion was postponed. 

Roentgen examinations at approximately monthly 
intervals revealed no change from the condition shown 
on the original roentgenogram. The child gained 
weight and seemed to experience no particular distress. 
At the age of five and a half months, on Jan. 2, 1941, the 
patient was admitted to the hospital for operation, but 
before this ivas attempted, a lobar pneumonia developed 
-in the upper lobe of the left lung. The immediate 


rc.sponse to sulfapyridiue therapy was good but several 
days later an upper respiratory tract infection oc- 
curred, followed by a disseminated pneumonia. Death 
ensued Eeb. 10, 1041. 

Autopsy revealed bronchopneumonia of the left 
lung. The right lung showed only rudimentary de- 
x’elopment and was adherent to and compressed by a 
rounded .solid mass which rendered it completely 
atelectatic. This mass consisted of a portion of the 
right lobe of the liver and the gallbladder covered by a 
thin fibrous membrane which could be reflected in a 
glove-likc manner after the diaphragm had been freed. 
The membrane was a defective portion of the di- 
aphragm which formed a hernial sac with an opening 
measuring 4 cm. in diameter. 

Survey Film Diagnosis of Acute Surgical Abdomen. 
Samuel Levine and Leon Solis-Cohen. Surg., Gynec. 
& Obst. 78: 70-82, January 1944. 

The authors review the advantages of survey films 
of the abdomen in most of the common and in many 
of the unusual surgical conditions, including intestinal 
obstruction, ruptured viscera, tumors and abscesses 
causing mass effects, thrombosis, trauma, and ruptured 
aneurysm. Films are described as much more accurate 
than fluoro.scopy, and various postures and projections 
must be used to secure the most information. Thus, 
in the pre.scnce of free fluid or air in the peritoneal sac, 
not only the supine but also the upright or lateral 
decubitus exposures must be made to demonstrate air 
and fluid levels. Another item worthy of attention is 
that positive findings increase in many of the cases of 
ruptured viscus as the interval between rupture and 
examination increases, thus demonstrating the necessity 
for repeated studies. 

The statement that free air beneath the right leaf 
of the diaphragm is pathognomonic of a ruptured hollow 
viscus must be modified when it is recalled that some 
rare c.xccptions to this occur in abscesses produced by 
gas-forming bacteria. The authors urge the inclusion 
of observation of the diaphragm and of the lower chest 
as an aid to diagnosis of the abdominal state. 

Among the more interesting conditions described is 
splenic rupture, creating displacement of the stomach 
and colon, and showing roentgenographically a ser- 
rated outline of the greater curvature of the stomaeh 
and marked gastric dilatation. Of interest, also, is an 
instance of obstruction with gastrectasia in a case of 
tuberculous adenitis of the retroperitoneal nodes near 
the duodenum. Edwin L. Lame, M.D. 


THE SKELETAL SYSTEM 

Growth of Major Long Bones in Healthy Children: 
A Preliminary Report on Successive Roentgenograms of 
the Extremities from Early Infancy to Twelve Years of 
Age. Marion M. Maresh. Am, J. Dis. Child. 66: 
227-257, September 1943. 

Serial roentgenograms of the left arm and leg were 
taken on a group of 113 healthy children, 52 girls and 
61 boys, at semiycarly intervals up to twelve years of 
age. Six hundred and seventy-one sets of these form 
the basis of this study. The lengths of the humerus, 
radius, ulna, femur, tibia, and fibula obtained from 
these roentgenograms were used, without correction for 
distortion, in the study of rates of growth of these bones 
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and of correlations between the lengths of the bones 
and skeletal growth. 

The roentgenographic technic was kept as constant 
as possible with children of such different ages. A 
7 1/2-foot (228.6 cm.) focus-film distance tvas used 
throughout to reduce the distortion to a minimum. 
High-speed screens were employed, with the result 
that some of the finer details of bone structure were 
sacrificed in the interest of speed. Infants were held 
in position with the arm or leg flat against the cassette 
in an anteroposterior position, while the older children 
stood on a platform with the arm or leg in contact with 
the surface of the cassette. Exposures were made 
with 100 ma. and as short a time as was feasible. For 
infants one-twentieth of a second and 65 to 75 kv. 
were found to be adequate. For older children, time 
and voltage varied from one-tenth to nine-twentieths of 
a second and from 60 to 75 kv. 

The measurements were made in the simplest pos- 
sible manner, the greatest possible length of the shaft 
being taken along the long axis of the bone from 
epiphyseal line to epiphyseal line. All measurements 
were made and checked by the same person. 

The author does not attempt to draw any certain 
or far reaching conclusions from this preliminary study 
but presents the method as a reliable technic in the 
study of growth. Numerous tables and charts are in- 
cluded showing the different types of growth curves, 
the ratio of length of each long bone to total body 
stature, etc. Increase in length of the bones on suc- 
cessive measurements indicates that the growth rate, 
at least up to the age of ten years, is remarkably orderly. 
Some sex differences are suggested. An approximate 
straight relationship between the length of one bone 
and that of another -was found, with high coefficients 
of correlation. High correlation coefficients w'ere also 
found between stature and lengths of the bones. An 
essential straight line relationship between these 
measurements exists after approximately six months 
of age, but prior to that time, lengths of the bones are 
proportionately greater in relation to stature than they 
are at later ages. Thus, in the early postnatal months 
it is probable that the trunk is growing in length at a 
faster rate than the rest of the axial skeleton. 

X-Ray Appearances of Bone in Yaws. Carl H. Gold- 
mann and Stephen J. Smith. Brit. J. Radiol. 16: 234- 
238, August 1943. 

Yaws is of radiologic interest chiefly in the tertiary 
stage, which is the stage in which skeletal involvement 
occurs. The observations presented here are based 
upon 101 cases (selected from 185) in w'hich the di- 
agnosis w’as established beyond clinical doubt. 

Yaws (and by yaws the authors mean tertiary yaws) 
affects chiefly the extremities in the following order of 
frequency: tibia, fibula, femur, and ulna. During the 
active stage of the disease, as early as four weeks after 
the appearance of clinical symptoms, small oval islands 
of destruction appear in the compact bone. The 
periosteum is not affected until there is some destruc- 
tion in the adjacent cortex. 

Untreated, the disease gradually progresses into the 
inactive stage. The bone thickens, mainly at the 
expense of the marrow space. The compact bone loses 
calcium, and streaks of decalcification like fibrils are 
visible on the inner and outer borders. The bone may 
remain this way for many years. In some instances 
the changes progress to resemble "marble bones" and 


the bone becomes abnormally brittle. Bowing occurs 
and fractures are common. Much the same changes 
occur in treated cases but development into an inactive 
stage is hastened. 

The patient wdth yaws of the spine presents the 
clinical picture of an infectious spondylitis. Radio- 
graphically the bone is eburnated. There may or 
may not be round central areas of destruction like 
gummata wdthin the compact areas. Bony bridges 
are common. 

The differential diagnosis from syphilis is difficult 
but important and takes on added significance in the 
African troops in the British Army, since the prognosis 
of yaws is favorable but a syphilitic African is a “doubt- 
ful risk.” The chief differential point is the rapid re- 
sponse of yaw'S to specific treatment. It is unusual 
for syphilis to attack the bone and leave the periosteum 
unscathed, as occurs in yaws, which affects the cora- 
pacta and involves the periosteum only if the foci are 
very superficial. Acute osteomyelitis also calls for 
differentiation, but patients w’ith that disease are 
much sicker than those with yaws. Tuberculosis 
usually shows more bone destruction than yaws, but 
in children the differentiation may be impossible. 

Sydney J. Hawley, M.D. 

Radiological Appearances of Bone in Cases of Tropi- 
cal Ulcer. J. A. Brocklebank. Brit, J. Radiol. 
221-224, August 1943. 

Tropical ulcer should not be confused with "tropical 
sore,” which is a manifestation of leishmaniasis. 
Tropical ulcer is a sloughing ulcer of unknown cause 
common in the tropics. It may occur anywhere on the 
body, but is more common on the feet and legs. The 
course is chronic, continuing for many months, and the 
disease is resistant to treatment. Ultimate scarring 
may be severe and deforming. Death sometimes oc- 
curs from secondary infection. 

About half of the patients show no skeletal changes 
radiologically. The earliest observed bone change is a 
periostitis at the ulcer site. This slowly progrcKes 
to an osteoperiostitis and ultimately to osteomyelihS’ 

Differential diagnosis must be made from the bone 
lesions of syphilis and yaws. This is difficult and mai 
depend finally on the result of treatment. 

Sydney J. Hawley, M.D. 

Unusual Osseous Disease with Neurologic Changes. 
Report of Two Cases. Conrad M. Riley and HarU 
Shwachman. Am. J. Dis. Child. 66: 150-154, Augus 
1943. 

Two unusual yet similar cases in which bizarre 
seous changes and hyperreflexia were outstan >n 
features are presented by the authors in the hope 
other cases will be reported and a greater understan i 
of the condition may be attained. The patients w 
a girl and a boy, each approximately five years ° ® 
Each had a peculiar gait, which w'as characterize 
straight leg, a w’ide base, and a calcaneus limp , nei 
child could run. Ankle clonus and 
present in both children. One child showed ex r 
anorexia, with emaciation; the other showed ano 
only. Both were easily fatigued. _ howed 

Roentgenographic examination of the gwl ® 
alterations in the midportions of all the long 
■with fusiform swelling and areas of relatively 
density and mottled areas of decreased density. 
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was generalized poor niiiieralization, with slight coxa 
valga defoniiity of the hii)s. The skull showed no ab- 
noniialitics. TIic bone age was within norinal limits. 
A biopsy of bone and innscle revealed no evidence of an 
inflannnatory process; tlierc was an increase in density 
of cortical hone and niiniinal evidence of bone resorp- 
tion. Some atrophy of the skeletal innscles was noted. 
This case had been followed at the time of the report for 
one and one-half years. Later roentgenograms of 
the long bones showed the change in the shafts to be 
more pronounced, suggesting a continuation of the pro- 
cess. The deep tendon reflexes were not nearly so 
active as when the patient was first seen. 

In the case of the boy, roentgenograms revealed 
changes both in the long bones and in the skull. In 
each femur, beginning about 1 inch proximal to the 
epiphysis and extending about -1 inches up the shaft, 
was a smooth fusiform dilatation of the shaft. The 
bone in this .area was of generally increased density, 
but there were scattered areas of decreased density. 
There was a valgus deformity of the head of each femur. 
The tibias and fibulas showed an abnormal area of 
irregularly thickened cortex at each end of the di- 
aphysis. A similar lesion involved the entire middle 
part of the shaft of each of the bones of the arm. In 
the femurs it was also noted that there was a little 
periosteal reaction over the swellings. The bones 
at the base of the skull showed a fairly pronounced 
increase in density. The bony contours, including the 
foramen magnum, were essentially normal. In the 
peltns there was a small, rounded shadow apparently 
produced by bone and demonstrated by intravenous 
pyelograms to be outside the gcnilo-urinary tract. 

Two Cases of Osteochondral Hypothyroidism. R. 
Hermon. Bril. J. Radiol. 16: 208-211, July 191,3. 

Two cases of osteochondral hypothyroidism are 
presented. The recent literature covering this con- 
dition, Berthes' disease, and other osteochondral dys- 
trophies is reviewed. The contention of Schaefer and 
Purcell that Perthes' disease is a manifestation of 
hypothyroidism (Am. J. Surg. 54: 589, 1941. Abst. 
in Radiology 39 : 374, 1942) is questioned, and the 
importance of its diflcrentiation is stressed. Osteo- 
chondral hypothyroidism responds readily to thyroid 
therapy, and if the hypothyroid component is dis- 
covered, the treatment period can be shortened and the 
final results improved. In Perthes’ disease, on the 
other hand, prolonged immobilization may be necessary 
if deformity is to be avoided. 

The value of general skeletal study in all cases is 
emphasized. In osteochondral hypothyroidism re- 
tardation of osseous development is the rule, and ap- 
parent bone age is an approximate indication of the 
severity of the condition. The appearances of the 
different epiphyses are protean, varying from a slight 
granular lack of homogeneity to a coarse or fine stip- 
pling or fragmentation with or without coherence. 
The condition is bilateral, usually more or less sym- 
metrically so, and there is often multiple epiphyseal 
involvement. The changes are most characteristic and 
usually most marked in the femoral capital epiphyses, 
where, in addition to the fragmentation, a line of cleav- 
age dividing the epiphyses into inner and outer halves 
IS often observed. This probably represents a pres- 
splitting of the relatively brittle bony epiphysis. 
There is a greater tendency to pressure splaying of 
the diaphyseal extremity of the femoral neck than in 


Perthes’ disease, and in untreated cases the degree of 
dcformil}’ .so produced may be extreme. The frag- 
mented epiphysis adapts itself to the altered shape of 
the femoral neck, but in cases where diaphyseal mold- 
ing is not marked the epiphysis docs not usually show 
the degree of flattening that is seen in a case of un- 
treated Perthes’ disease. Sydney J. Hawley, M.D. 

Pellegrini-Stieda Disease. Morris Reingold and 
Tames W. Ncllcn. U. S. Nav. M. Bull. 41: 800-811, 
'May 1943. 

Right cases of Pellegrini-Stieda disease are reported. 
The authors believe that the calcification character- 
i.slic of this condition is due to a metaplasia of the soft 
parts and is not of periosteal origin, since in all of their ' 
cases a clear space was demonstrable radiographically 
between the internal femoral condyle and calcified 
crc.sccntic mass. 

There is a history of trauma in all cases. In the 
typical case there arc no roentgen findings for at least 
tliree or four weeks following injury. Subsequently 
a mottled, fuzzy, indistinct shadow, indicative of recent 
origin, may appear. A clear-cut, sharply outlined 
deposit is cliaracteristic of the "stabilized'' form. 

Treatment is generally unsatisfactory, as pain tends 
to recur with slight trauma. In 2 of the authors’ cases 
intensive roentgen therapy was used with no apparent 
effect on the course or symptomatology. Physical 
thcrapj' produced no demonstrable improvement in 3 
additional patients. In 2 cases the disease was dis- 
covered when a routine radiographic examination was 
ordered after the applicants for commission gave a 
history of severe trauma to the knee but denied any 
pain or disability since the original injury. In one 
case the disease was incidental to a traumatized me- 
niscus. Ellwood W. Godfrey, AI.D. 

Significance of Some Developmental Abnormalities 
of the Hip Joints. Eric Samuel. Brit. J. Radiol. 16: 
250-254, August 1943. 

The failure of proper development of the acetabulum 
in congenital dislocation of the hip is well known. The 
minor failures and abnormalities of development are 
less commonly recognized. Their recognition is, hotv- 
cver, important both for grading the patient’s fitness 
for military service and because of the frequency 
with which osteoarthritic changes supervene in later life. 

Films should be taken with the patient supine, the 
medial sides of the balls of the great toes together and 
the heels two inches apart. Both hips should be in- 
cluded for the sake of comparison. 

Congenital subluxation of the hip joint may be 
recognized as a failure of complete development of the 
acetabulum, permitting slight displacement of the 
head of the femur. The acetabulum appears shallow. 
The lower portion of the joint space is wide and the 
upper portion narrow. The head appears to be partly 
out of the socket. There may be an apparent coxa 
valga, but this is due to rotation of the femur rather 
than a true deformity. Another type of congenital 
subluxation is seen when there is a disproportion be- 
tween the femoral head and acetabular fossa, the latter 
being too small to accommodate the former. In these 
cases there is a tendency for the acetabulum to form a 
false lower lip. 

Other deformities that may be recognized are an 
abnormally deep acetabulum and protrusio acetabuli. 
Cases of deep acetabula are more common than fully 
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developed cases of protusio acetabuli, and careful 
examination of the radiograph is necessary if minor 
increases in acetabular depth are not to be overlooked. 
The radiograph shows the femoral head abnormally 
engaged in the acetabular fossa. These deformities 
may produce pain on long marching and some limita- 
tion of motion. Sydney J. Hawley, M.D. 

Humero-Radial Synostosis. E. Frankel. Brit. J. 
Surg. 31: 242-246, January 1944, 

Humero-radial synostosis is a rare abnormality oc- 
curring in conjunction with other deformities of the 
limbs. The affected arms are shortened and in the 
majority of cases the deformity is accompanied by a 
rudimentary ulna and a faulty development of the 
carpal bones and fingers. Twenty-two cases have 
been reported, and in the majority the condition was 
unilateral. In all cases the humerus continues into 
the radius without a change in the structure of the 
bone. 

The author’s patient was a man aged 23, who had a 
chronic nephritis and died following a severe sup- 
purative parotitis. He had a bilateral humero-radial 
synostosis and his elbows were flexed at slightly less 
than a right angle. There was marked wasting of all 
the muscles of the arm normally used in movements 
of the elbow, due to disuse atrophy. The left patella 
was absent. The right patella was small and on flexion 
of the knee was displaced laterally over the condyle of 
the femur. A roentgenogram of the right elbow 
showed complete absence of the joint space. The ulna 
was small and was fused with the humerus. 

The family history in this case is of particular interest. 
The patient was one of seven children, four of whom 
showed the same deformity and abnormalities of the 
patellae and knee joints. Since neither father nor 
mother was similarly affected and since recessive 
hereditary factors appeared not to be involved, the 
author assumes a germinal change in one of the 
parents, or at least a germinal re-arrangement, leading 
to the production of the new characters. 

Max Climan, M.D. 

Chronic Osteomyelitis of the Skull. Hans Brunner. 
Ann. Otol., Rhin. & Laryng. 52: 850-894, December 
1943. 

Brunner classifies chronic osteomyelitis of the skull 
as primary and secondary in type. 

The primary type is characterized chiefly by its 
insidious onset and its slight tendency to spread. An 
abscess may take from ten days to several months to 
develop and usually forms a persistent sinus following 
incision and drainage. Ordinarily, there is minimal 
fever, no leukocytosis, and little local pain. Spread of 
the disease process follows the blood vessels, rarely 
penetrates the dura, and eventually results in seques- 
trum formation over a period of months or years. 
Cure is effected by removal of the sequestrum. 

When the frontal sinus is involved, abscess forma- 
tion is extremely slow, with toxemia affecting the ner- 
vous and gastro-intestinal tracts; severe headaches 
develop and there is gradual formation of exostoses. 
There may be hyperplasia of the nasal mucosa with 
the presence of nasal polypi and pus. Fistulous tracts 
may break through from the frontal sinus into the nasal 
cavity. X-ray examination in chronic sinusitis shows 
the fuzzy appearing and sclerotic sinus boundaries due 
to the superfcial osteitis. In osteomyelitis, the disease 


process has passed through the compacta, so that 
on the roentgenogram the outlines of the sinus not only 
may be indistinct but may disappear altogether; and 
due to the thickening of the anterior wall, replacement 
of the frontal sinus by sclerotic bone occasionally 
prompts an erroneous report by the radiologist of 
congenital absence of the sinus. Cases of primary 
chronic osteomyelitis with involvement of the frontal 
sinus that progress to fistula and sequestrum forma- 
tion are best treated by the Riedel operation. Cases 
with thickening and sclerosis of the walls are a more 
difficult problem. The clouding seen on the roent- 
genogram is due to the disease process within the sinus 
walls, and irrigation is therefore of no value. Opera- 
tion by the Riedel or Kuhnt technic is worth while 
for relief of pain and toxemia. The Kuhnt operation 
usually results in less deformity. 

Seven detailed and illustrative case histories are 
presented with special attention to the operative tech- 
nic. Etiological factors in this group were erysipelas 
of the scalp, scarlet fever, head injury, adenocarcinoma 
of the paranasal sinuses with subsequent obstruction 
of both naso-frontal ducts, and pansinusitis. 

Chronic osteomyelitis of the secondary type is 
initially an acute osteomyelitis which gradually passes 
into a chronic phase. There is slow but progressive 
extension of the process within the bone with marked 
tendency to spread by way of the blood stream, pro- 
ducing a chronic septicemia and metastatic abscesses. 
Multiple sequestra frequently form, containing parts 
of the lamina externa and diploe but usually no lamina 
interna. 

The pathogenesis of the two types of chronic osteo- 
myelitis is essentially the same. Osteoclasis and 
osteogenesis are both present, the latter predominat- 
ing, sequestra being formed on the one hand and 
thickening with sclerosis on the other. In the primary 
type, the sclerosis is usually found in the frontal sinusK. 
spreading very gradually peripherally, while in the 
secondary type, the frontal sinus may clear whie 
sclerosis and sequestra are found in distant ® 
the skull such as the vault, malar bone, or wings of t e 
sphenoid. , . . 

Treatment of secondary chronic osteomyelirts u 
very unsatisfactory because of the widespread disease 
of the bone, the multiple metastases, and the sep i 
cemia. The sulfonamides have given some 
of relief. The important point is prevention of 
development of acute osteomyelitis into the cnron - 

Infection of the paranasal sinuses was the 
factor in the 4 cases here presented as typical o 
secondary type of chronic osteomyelitis of the s "U ■ 
Lester M. J. Freedman, M.b. 

Epidermoid (Squamous Epithelial) Bone ° 
Phalanx. H. F, Pohlmann and M. Wachstein. 

Surg. 119; 148-154, January 1944. * f the 

Only 10 proved cases of epiderrnoid cyst o 
phalanx could be discovered in the literature. 
there was a history of previous injury. Two pa 
were adolescents and the ages of the others 
tween twenty-nine and fifty years. The 
most often encountered were pain and tendernes 
swelling and redness of the part. , 

The roentgenologic finding is a distinct 
struction in the terminal phalanx. This tran 
area is homogeneous, fairly well circumscn 
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more or less circtilnr. In otic iiistaitcc llic cystic area 
showed vacuolation and in another two conflnent cysts 
were found. Tlie le.sion is nsnaliy centrally located, 
but occasionally may be eccentric. A tliiti shell of 
bone may remain or this may be destroyed, with a 
resultant pathologic fracture. 

Euchondroina is the lesion most likely to be con- 
fused with an epidermoid bone cyst. Trabccnlation 
of the cystic space with small areas of increased density, 
when present, is indicative of the former diagnosis. 
Simple bone cysts occur usually in younger patients 
(before the age of twenty) and seldoni cause .symptoms 
before fracture occurs. They are rare in the phalanges, 
as are giant-cell tumors. 

At operation the pietttre of epidermoid cyst is char- 
acteristic — a white, glistening wall ami sebaceous-like 
contents. Microscopic e.\‘amination show.s the cyst wall 
to be made up of stratified squamous epithelium. 
None of the cysts has shown dermal strnctnres. 

Treatment nmy consist of ampntatiofi of the pha- 
lanx or operative removal of the cyst followed by 
cauterization of the bonj’ cavity. Operative removal 
is the method of choice since this pre.serves the pha- 
lanx and may be repealed if there shottld he a recur- 
rence. 

The authors report a case of typical epidermoid cyst 
in a man of fifty, following injury. A roentgen di- 
agnosis was made and the cyst was removed with .sub- 
sequent cauterization of tiie bony cavitv. 

G. A. CuKi!!., M.D. 

Compound Fronto-Orbital Fractures (Eight Cases), 
J. Sehorstein. Brit. J. Surg. 31; 221-2.10, J.amtary 
1944. 

This is a report of S cases of compound fracture of 
the frontal bone with involvement of the frontal and 
ethmoidal sinuses in 7, the exception being a cliild, 
in whom the frontal sinuses Iiad not yet <icvelopcd. 
The author is convinced of the necessity for early 
and extensive operation in tlicse cases, before the 
development of intracranial infection. All of the 
patients had scalp wounds containing in their depths 
the broken fragment-s of tlie »valls of the paranasal 
sinuses. Operation was perfonned in G cases and in 
all of these the dura had been lorn and in 4 the brain 
was severely lacerated. All these patients recovered 
satisfactorily. The 2 remaining patients were seen ten 
days and five months, re.spcctivcly, after the occurrence 
of the injurj', and recovery ^vas delayed and com- 
plicated by meningeal sepsis. The disfigurement fol- 
lowing these inj'uries is considerable and bone-grafting 
shoiiid not be too long postponed in uncomplicated 
cases. Bone grafts were used in 4 of the present scries. 
Detailed case reports with illustrations are included. 

The anatomy and mechanism of the injuries are 
well described. The extent to wdiich the anterior 
fossa may be pneumatized not only varies within wide 
limits frpin case to case, but the right and left halves 
may present striking dilTerences. In operating on the 
sinuses from above, the distinction between the pos- 
parts of the frontal and ethmoidal cavities is 
dinicult to establish, particularly when comminuted 
iractures have opened both, 

Tw'o types of fronto-orbital fractures w'ere seen in 
this series. In one, the fragments were multiple, ir- 
regular, and wedged. In the other, the depressed 
ragment was large and had the shape of a segment of a 

Max Climan, M.D. 


Fractures and Dislocations of the Cervical Spine. 
1'. Crooks and A. N. Birkctl. Brit. J. Surg. 31; 252- 
2{)>5, January 1944. 

The aiitlior.s review a seric.s of oO cases of cervical 
spine injury (fractures and dislocations) from hospitals 
in an imiustri.'il .area. Industrial accidents accounted 
for the largc.st miniber, with road accidents next in 
frequency. The cases arc classified in groups according 
to the type of fracture, 

Gump I. Spill (Ills Process Fractures: There Averc 
() cases of fracture of the spinous processes, involving 
either the Cth or 7th cervical vertebra or both. They 
are tine either to direct violence or to imiscle pull. 

Group 2. Traits'ecrsc Process Fractures: There 
was Old)- one case of transverse process fracture, in- 
volving the 7th cervical vertebra. 

Group 3. Fractures of the Main Vertebral Substance 
ami Fracture-Dislocations and Dislocations: There 
were 1 cases of fracture of the atlas in this group. 
Thc.se were isolated fractiirc.s and all involved the 
posterior arch. X-ray evidence showed that union of 
this type of fracture takes place readily. There were 
2 c.ases of displacement of the atlas on the axis. There 
was no gross paraplegia in cither instance. Fracture 
of the odontoid occurred in 4 cases, with forward dis- 
pl.accmcnt in 3 cases and backward displacement in 1. 

The axis was fractured or displaced on the 3rd 
vertebra in 0 cases. In one of this number there wa.s 
injury of the cord with Broivn-S6quard syndrome and 
fatal outcome. The ultimate function in the 5 re- 
maining cases was c.xcellcnl. The author gives a clear 
description of the anatomical stnicture at this level 
with an explanation of the mechanism of this type of 
fracture. 

There were 7 cases of '‘more or less pure" com- 
pression fracture with no cord or root injury. Two 
cases are described, both of rvhich were caused by 
diving into shalloiv water. Each was treated by 
traction and subsequent plaster collar with good re- 
•suUs. Prognosis in compression fractures is excellent. 
Successful reduction restores normal vertebral contour 
and the disks are not ailected. 

There were 10 cases of fracture-dislocations and 
subluxation, fracture when it occurred being of second- 
ary importance. Permanent injury was done to the 
soft tissues, disks, ligaments, joints, and muscles. 
The pathological changes resulting from this type of 
injury were cither synostosis of adjacent vertebral 
borders or a narrou’ing of the disk space associated 
with progressive lipping of the anterior margin of the 
vertebrae. The functional results in the 8 cases which 
were traced Avere good; 2 patients having nerve root 
lesions at the onset still complained of some pain in the 
arms after several years. The authors AA'arn of the 
danger of designating the.se injuries simply as subluxa- 
tion on the x-ray evidence. 

Dislocation Avith locking facets occurred in 8 cases. 
Reduction is attempted by traction of the neck by halter 
and countertraction on the legs under a general anes- 
thetic. There Avas a complete paraplegia from the 
onset in 5 of the authors’ series, Avith fatal outcome, and 
one death from hypostatic pneumonia. 

Injuries to diseased spines are placed in a separate 
subgroup because of the probability that the bony 
changes present in the neck must have rendered the 
patient more vulnerable to injury. There Avere 12 
cases in this group, 10 of which shoAved changes typical 
of osteoarthritic spondylitis, while the other 2 exhibited 
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complete ankylosis as a part of a general ankylosing 
spondylitis. Only 2 of the 10 patients with osteoar- 
thritic spondylitis showed any displacement of the 
bones. In some of the cases the radiologists reported 
no lesion except arthritic changes: yet there rvere 8 
cases of complete or incomplete paraplegia, with 6 
deaths. On 2 occasions at postmortem examination 
a torn disk and ligaments were discovered, allowing 
fairly complete abnormal displacement of the bones. 
These cases are difficult from the radiological point of 
view, for apart from muscle spasm the neck tends to 
be stiff and is difficult to examine roentgenographically. 
The level of the injury may be determined alone by the 
level of the lesion of the spinal cord, but x-ray evidence 
of co-existing fracture of an isolated spinous process is 
helpful. 

Two examples of fractures in men suffering from late 
stages of ankylosing spondylitis occurred. In one case 
the radiographs revealed a fracture through the ossified 
intervertebral region between the 3rd and 4 th cervical 
vertebrae without displacement. The second case 
showed complete ankylosis of the spine from axis to 
sacrum with a fracture in the region of the 7th cervical 
with gross anterior displacement on the 1st dorsal. 
In both cases there was an associated paraplegia with 
fatal outcome. Max Climas, M.D. 

Compression Fractures of the Vertebral Bodies and 
Other Changes Mistaken for Them. John D. Ellis. 
J. Bone & Joint Surg. 26: 139-145, January 1944. 

The most frequent site of compression fracture of a 
vertebral body is the lower thoracic and upper lumbar 
region, since it is here that the point of greatest pres- 
sure occurs and the interspaces are wider than else- 
where. 

In the act of flexion, the first part of the motion 
occurs through the axis of the nucleus pulposus until 
its resilience is exhausted; the axis of motion is then 
shifted to the joints of the arches. This mechanism 
accounts for the compression affecting the entire 
superior surface of the body, resulting in a wedge- 
shaped deformity. The greater deformity of the 
anterior portion of the body is due to the slight amount 
of anterior motion permitted at the zygapophyseal 
joints and to the rolling action of the nucleus pulposus. 
The inferior surface is less often compressed, probably 
because of the cupping of this surface, permitting the 
force to be distributed evenly over the surface by the 
nucleus pulposus. 

The determination of compression is made by draw- 
ing parallel lines along the superior and inferior sur- 
faces of the vertebral body. In the normal vertebra 
these should form an angle of 90 degrees with the 
posterior surface of the body. In compression frac- 
tures. the superior surface is affected alone or to a much 
greater degree than the inferior surface. 

The consensus of opinion seems to be that spondylo- 
sis and osteophyte formation in the spine do not result 
from compression fracture of the vertebrae. 

Scheuermann’s node is a small triangular portion 
of bone that appears separated from the antero- 
superior edge of the vertebral body and is probably due 
to failure of complete calcification of the cartilaginous 
end plate. This condition can hardly be confused 
with fracture. Juvenile osteochondritis of the vertebra 
or Scheuermann’s disease presents a wedging of the 
vertebral body, but here the superior surface is af- 
fected only slightly more than the inferior, the bone 


edges are irregular, the surfaces of the adjacent bodies 
are possibly affected, and the location is most commonly 
in the lower thoracic region. 

John B. McAneny, M.D. 


Fractures of the Triquetrum. J. Grant Bonnin and 
W. P. Greening. Brit. J. Surg. 31: 278-283, January 
1944. 

Direct injury to the triquetrum is rare owing to its 
protection by the overhanging end of the ulna. In- 
direct injury, however, is relatively common, account- 
ing for 3.5 per cent of all wrist injuries. Two forms 
may be distinguished: (1) injuries by compression and 
(2) ligament traction or sprain fractures. Oblique 
views in addition to the anteroposterior and lateral 
views are necessary for diagnosis. A slightly oblique 
view throws the shadow of the triquetrum a little above 
that of the lunate and allow's distinction to be made 
between the two. 

Compression injuries take the form of subperiosteal 
fractures wdth little displacement, or areas of depression 
of cortex and lamellae corresponding to the point of 
maximal pressure. Associated with compression frac- 
tures of the triquetrum are posterior marginal fractura 
of the radius, with a comminuted fracture of the 
tubercle and fractures of Colles type with anterior 
dislocation of the lunate and fracture of the pisiform. 

The more common ligament traction fractures occur 
in excessive palmar flexion, the posterior tubercle of 
the triquetrum being separated by the pull of the liga- 
ments from the body of the bone. Most frequently 
the fragment is seen lying parallel with the dorsum of 
the carpus. The small flake of bone frequently remains 
ununited and can be seen in the lateral view of the 
wrist, resembling a sesamoid in the extensor tendons. 
The organized lower surface of the flake enables it to 
be distinguished from a recent injury. Avulsion of the 
tubercle is also seen in association with the less common 
fracture of the posterior pole of the lunate. In thwe 
cases radiographs reveal loss of continuity of the line 
of the lunate and two lines of compact bone in the 
avulsed fragment. This fracture may readily be 
confused with fracture of the tubercle of the triquetrum. 

Max Climan, M.D. 


Avulsion Fractures of the Fibula. Morris I. 
man. U. S. Nav. M. Bull. 41: 647-652, May 1943- 
The differentiation between a simple sprain of e 
fibular collateral ligaments and chip fracture of ^ 
fibular malleolus is important since the latter is 
dicative of a complete giving way of the ligament a 
its point of attachment and, unless adequately trea e , 


may result in instability of the ankle joint. 

The usual x-ray technic will not demonstrate 
avulsion of the fibulocalcanear ligament with 
off of a small fragment of bone. The author, m ® 
dition to the usual anteroposterior and lateral vie -' 
recommends a third view. The patient lies pro 
upon the x-ray table and a sandbag is placed un 
ankle. A cardboard film holder is inserted bet' 
the foot in plantar flexion and the sandbag (n t ® 
holder extends below the toes no increase ’” 9®' 
felt). The central ray is directed toward the bea 
an angle slightly greater than 90° with the dorsum o 
foot. The anterior margin of the fibula or pm 
origin of the anterior and medial fasciculus o 
fibular collateral ligament is well demonstrated > 
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tccimic. Wlien a bone fragment is lorn olT, (he rays 
pass bclween the fragment ami the fibula, ami the 
fracture is easily seen. 

Ki.i.wooi) W. Goui'kky, M.D. 

March Fractures. Baxter L. Clement. J. Hone & 
Joint Siirg. 26: MS-loO, January HIM. 

The author examined .’12 cases of march fracture in a 
group of soldiers whose training period averaged eleven 
wcek.s. 

Routine roentgenograms consisted in anteroitosterior 
and oblique views of the foot. .An oblique view was 
found to be necessary to delcrmiue a very early march 
fracture, the change apitcaring as a faint nick ex- 
tending proximally through the cortex of the meta- 
tarsal shaft. No transverse fracture line was seen. 

The left foot was involved twenty times and the 
right fool twelve times. Only the second and third 
metatarsals were alTccted, the second in 17 cases and 
the third in l.o cases. About 7ii per cent of the frac- 
tures were in the distal or middle third of the shaft. 
In all but .3 cases the fracture line aiipeared on the 
medial aspect of the shaft. 

On close examination of the cases, the second and 
third metatarsals were found to be longer than the 
first metatarsal in all but two instances. It is suggested 
that this may be a predisposing factor to the occurrence 
of march fracture, due to the greater weight-bearing 
falling on the longer bones. It is believed that a 
metatarsal pad applied at the first complaint of pain, 
even before a fracture line is evident, will shorten the 
period of disability. Joii.v 15. McA.vk.vy, M.D. 

March Fracture. Report of a Case Involving Both 
Fibulae. A. Scott Hamilton and Howard li. I'inklc- 
stein. J. Bone & Joint Surg. 26: M0-M7, January 
1944. 

A case of march fracture involving both fibulae, 
occurring in a soldier, is reported. The authors agree 
with Camp and McCullough (Radiology 36: 051, 
1941) that this entity probably docs not represent a 
new disease but is simply the response of the weight- 
bearing skeletal frame to continuous overstrain. 


the genito-urinary tract 

Renal Cysts, Simple and Otherwise. Wm. F, 
Braasch and John A. Hendrick. J. Urol. SI: 1-10, 
January 1944. 

This presentation reviews clinical and therapeutic 
ata in 163 cases seen at the Mayo Clinic in which 
simple cysts of the kidney were found at operation. 

Simple cysts, usually filled with clear serous fluid, arc 
enigii and seldom cause clinical complications such 
as occur with polycystic disease. In the majority of 
cases, one cyst of relatively large size is present, to- 
gether with varying numbers of smaller ones. They 
are often found bilaterally. The presence of a cyst 
rnay often be surmised urographically, but the de- 
orrauy of the renal pelvis frequently presents a problem 
m inerential diagnosis from other renal or extra-renal 
lesions. 

,, are of clinical significance only when 

re^^l f or numerous enough to disturb 

na function or when they are discovered upon 
urographic examination. The usual size 
cy^t, in this series, was from 5 to 10 cm. in di- 


ameter. The site varies widely. The location was 
slated in all but 21 of the cases reviewed here. Of those 
for which the site was given, 23 per cent were in the 
upper iiole, 08 [icr cent in the lower pole, and about 8 
per cent in the central portion of the kidney. 

Simiilc renal cysts are a disease of adult life, 75 per 
cent of the cases occurring in the fifth, sixth, and 
seventh decades. Most of the patients suffered no acute 
pain, but in .some there was a dull ache or dragging 
sensation in the himb.ar region or upper abdominal 
quadrant. Man.v of the patients were aware of an 
abdominal tumor, and the authors, upon physical 
examination, noted its presence in 80 per cent of the 
cases. Displacement of the kidney, due cither to 
pre.ssnre from or weight of the cyst, was noted in 42 
c.-iscs. Normal renal function tests do not exclude the 
presence of .simple cysts. Hypertension is seldom seen 
as a direct result of simple renal cyst; it was present 
in only 3 cases in this series. 

Urograjihy, either excretory or retrograde, was per- 
formed in all but 13 patients. It offered the best and 
simplest method of diagnosis. Evidence of defonnity 
was found most frequently in the calices, where de- 
tails were usually better visualized by retrograde pyelog- 
raphy. 

DifTcrentiation of the defonnity caused by the simple 
cy.st from that due to a renal or extra-renal neoplasm 
may often be difficult. Whenever any possibility of 
a malignant growth exists, the authors believe that the 
patient should have the benefit of surgical exploration 
.so that an accurate diagnosis can be reached. Aspira- 
tion of cysts for diagnosis is usually unsatisfactory. 

Other types of rcn.al cyst mentioned in this paper are 
the inultilocul.ar, pcripcivic, and parapelvic. The first 
is nothing more than a large cyst subdivided by numer- 
ous partitions. Pcripcivic cysts may be directly con- 
nected with the renal pelvis and some cause recurring 
pain due to secondary infection, with eventual stone 
formation. Parapelvic cysts are situated adjacent to 
the renal pelvis; they may be of congenital or perirenal 
lymphatic origin. Nathan’ P. Salner, M.D. 

Post Caval Ureter. Carl L. Wilson and Jacob Herz- 
lich. J. Urol. 51: 14-18, January 1944. 

The authors report a case of retrocaval ureter found 
at operation. Medical literature records only 27 ex- 
amples of this anomaly. Preoperative diagnosis was 
made in only one instance. Present opinion states that 
the fault lies in the abnormal embryologic development 
of the inferior vena cava. The right post-cardinal 
vein in failing to atrophy, as it usually does, forms the 
main channel from which the inferior vena cava de- 
velops. As a result the right ureter is forced to pass 
behind this vessel. There is nothing characteristic 
about the patient’s complaints. 

The authors’ patient, a 21-year-old male, had inter- 
mittent attacks of right renal colic occasionally as- 
sociated with the appearance of bloody urine. With 
time these attacks increased in severity and frequency. 
Physical examination was negative except for mild 
costovertebral tenderness on the right. Routine blood 
and urine studies were essentially normal. On cystos- 
copy the bladder appeared normal, and catheters 
could be passed up each ureter rvithout difficulty. 
Flow from the left kidney was normal, while that from 
the right was poor. An indigo carmine test showed 
function to be good on the left and definitely dimin- 
ished on the right. 
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complete ankylosis as a part of a general ankylosing 
spondylitis. Only 2 of the 10 patients with osteoar- 
thritic spondylitis shotved any displacement of the 
bones. In some of the cases the radiologists reported 
no lesion except arthritie changes: yet there were 8 
cases of complete or incomplete paraplegia, with 6 
deaths. On 2 occasions at postmortem examination 
a tom disk and ligaments were discovered, allowing 
fairly complete abnormal displacement of the bones. 
These cases are difficult from the radiological point of 
view, for apart from muscle spasm the neck tends to 
be stiff and is difficult to examine roentgenographically. 
The level of the injury may be determined alone by the 
level of the lesion of the spinal cord, but x-ray evidence 
of co-existing fracture of an isolated spinous process is 
helpful. 

Two examples of fractures in men suffering from late 
stages of ankylosing spondylitis occurred. In one case 
the radiographs revealed a fracture through the ossified 
intervertebral region between the 3rd and 4th cervical 
vertebrae vdthout displacement. The second case 
showed complete ankylosis of the spine from axis to 
sacrum with a fracture in the region of the 7th cervical 
with gross anterior displacement on the 1st dorsal. 
In both cases there was an associated paraplegia with 
fatal outcome. Max Climan, M.D. 

Compression Fractures of the Vertebral Bodies and 
Other Changes Mistaken for Them. John D. Ellis. 
J. Bone & Joint Surg. 26: 139-145, January 1944. 

The most frequent site of compression fracture of a 
vertebral body is the lower thoracic and upper lumbar 
region, since it is here that the point of greatest pres- 
sure occurs and the interspaces are wider than else- 
where. 

In the act of flexion, the first part of the motion 
occurs through the axis of the nucleus pulposus until 
its resilience is exhausted; the axis of motion is then 
shifted to the joints of the arches. This mechanism 
accounts for the compression affecting the entire 
superior surface of the body, resulting in a wedge- 
shaped deformity. The greater deformity of the 
anterior portion of the body is due to the slight amount 
of anterior motion permitted at the zygapophyseal 
joints and to the rolling action of the nucleus pulposus. 
The inferior surface is less often compressed, probably 
because of the cupping of this surface, permitting the 
force to be distributed evenly over the surface by the 
nucleus pulposus. 

The determination of compression is made by draw- 
ing parallel lines along the superior and inferior sur- 
faces of the vertebral body. In the normal vertebra 
these should form an angle of 90 degrees with the 
posterior surface of the body. In compression frac- 
tures, the superior surface is affected alone or to a much 
greater degree than the inferior surface. 

The consensus of opinion seems to be that spondylo- 
sis and osteophyte formation in the spine do not result 
from compression fracture of the vertebrae. 

Scheuermann’s node is a small triangular portion 
of bone that appears separated from the antero- 
superior edge of the vertebral body and is probably due 
to failure of complete calcification of the cartilaginous 
end plate. This condition can hardly be confused 
with fracture. Juvenile osteochondritis of the vertebra 
or Scheuermann's disease presents a wedging of the 
vertebral body, but here the superior surface is af- 
fected only slightly more than the inferior, the bone 


edges are irregular, the surfaces of the adjacent bodies 
are possibly affected, and the location is most commonly 
in the lower thoracic region. 

John B. McAneny, M.D; 

Fractures of the Triquetrum. J. Grant Bonnin and 
W. P. Greening. Brit. J. Surg. 31: 278-283, January 
1944. 

Direct injury to the triquetrum is rare owing to its 
protection by the overhanging end of the ulna. In- 
direct injury, however, is relatively common, account- 
ing for 3.5 per cent of all wrist injuries. Two forms 
may be distinguished; (1) injuries by compression and 
(2) ligament traction or sprain fractures. Oblique 
views in addition to the anteroposterior and lateral 
views are necessary for diagnosis. A slightly oblique 
view throws the shadow of the triquetrum a little above 
that of the lunate and allows distinction to be made 
between the two. 

Compression injuries take the form of subperiosteal 
fractures with little displacement, or areas of depression 
of cortex and lamellae corresponding to the point of 
maximal pressure. Associated with compression frac- 
tures of the triquetrum are posterior marginal fractures 
of the radius, with a comminuted fracture of the 
tubercle and fractures of CoHes type with anterior 
dislocation of the lunate and fracture of the pisiform. 

The more common ligament traction fractures occur 
in excessive palmar flexion, the posterior tubercle ol 
the triquetrum being separated by the pull of the liga- 
ments from the body of the bone. Most frequently 
the fragment is seen lying parallel with the dorsum o! 
the carpus. The small flake of bone frequently remains 
ununited and can be seen in the lateral view of the 
wrist, resembling a sesamoid in the extensor tendons. 
The organized lower surface of the flake enables it to 
be distinguished from a recent injury. Avulsion of the 
tubercle is also seen in association wdth the less common 
fracture of the posterior pole of the lunate. In these 
cases radiographs reveal loss of continuity of the line 
of the lunate and two lines of compact bone in the 
avulsed fragment. This fracture may readily e 
confused with fracture of the tubercle of the triquetmm. 

Max Climan. M.D. 


Avulsion Fractiures of the Fibula. Morris 
man. U. S. Nav. M. Bull. 41: 647-652, May IW 


The differentiation between a simple sprain 


of the 


fibular collateral ligaments and chip fracture o 
fibular malleolus is important since the latter is i ^ 
dicative of a complete giving way of the j 

its point of attachment and, unless adequately trea > 
may result in instability of the ankle joint. 

The usual x-ray technic will not 
avulsion of the fibulocalcanear ligament with ^ 
off of a small fragment of bone.^ The author, ® 
dition to the usual anteroposterior and Jatera 
recommends a third view. The j.- the 

upon the x-ray table and a sandbag m-een 

ankle. A cardboard film holder is inserted 
the foot in plantar flexion and the sandbag (u 
holder extends below the toes no at 

felt). The central ray is directed toward the 
an angle slightly greater than 90° with the 
foot. The anterior margin of the fibula or p 
origin of the anterior and medial fascicu us 
fibular collateral ligament is well demonstrateu x 
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skin distance was uniforinly 50 cm. Treatments were 
nsnally Riven every second day. The majority of the 
eases were treated throiiRh one anterior chest field 
and one posterior chest field. Tlie .size of the fields 
varied. The do.se never exceeded 200 r Riven to each 
of two, three, four, and occasionally more fields on the 
.same day at the rate of three treatments a week. The 
tissue dose at the approximate tumor level was 2,500 r 
in the majority of cases. The predetermined plan of 
dosage was usually .'5, .500 r, hut treatments frequently 
were discontinued because of failing health and 
strength. More than half of the treated cases received 
in exce.ss of 2,.500 r. This experience revealed that the 
skin and physical tolerance may permit total doses of 
S,000 r, 10,000 r, and 12,000 r. Any trcalnicnt that 
e.\cccdcd 2,.500 r represented the total do.sage of two, 
three, or four series given at six-, eight-, and twelve- 
week intervals. 

In this study the value of irradiation was considered 
according to tlie life cycle from the time of instituting 
roentgen treatment, which w.as practic.-illy always 
within a few days of making the diagnosis. Of the 1 19 
untreated patients none lived a year after the diagnosis 
was made; 1 12, or 9-1 per cent, lived le.ss than six 
months. Of the 167 treatexi patients, I.S lived twelve 
months or more from the time of making the diagnosis; 
2 lived two years; 1 lived three years; 1 lived five 
years, and 1 is still alive after six years. Eighty-nine 
per cent lived Ic.ss than one year; 67 per cent lived less 
than .six months. All of those living two years or more 
received in excess of 6,000 tissue roentgens. Many pa- 
tients lived less than one vear after total doses of .5,000 
to 13,000 r. 

The cellular character of the tumor seems to hear little 
relationship to the response to irradiation. Prognosis 
Was poor in this scries of 280 cases of bronchi- 
ogenic cancer because of the advanced stage of the 
disease at which a correct diagnosis was made. Since 
no patient who was not irradiated survived longer than 
a year, and since 18 patients who were irradiated lived 
one to six years, the value of roentgen therapy as a 
palliative procedure in this disease seems unquestion- 
able. Every- patient, therefore, except the few who 
may be considered operable, should have the benefit of 
irradiation. Clare.vce E. Weaver, M.D. 

Three and One-Half Years’ Experience with the 
^000 Kilovolt Roentgen Therapy Unit at Memorial 
Hospital. Alfred F. Hockcr and Ruth J. Guttman. 
-5m. J. Roentgenol. 51: 83-94, January 1944. 

This paper is based on the results obtained in 315 
patients with cancer who were treated by a 1,000,000- 
volt machine. A description of the machine is given. 
Transformer and tube are contained in a grounded 
steel tank. The roentgen rays are generated from a 
target mounted in the end of an extension chamber 
projecting out from the bottom of the grounded tank. 
The unit is free from exposed high voltage. It has 
been made flexible and can be adjusted to the patient. 
This is especially important when small beams are used, 
as they are in the higher- voltage unit, because of the 
relatively larger gain in depth dose. An integrating 
and recording dosimeter provides a graphic record of 
The following factors are used: a 
ube current of 3 ma.; a filter consisting of 2 mm. 
ungsten, 2 mm. mercury, 8 mm. copper, and several 
mm. of water. These form a half-layer value of 3.8 


iiiiii. of lead. The target skin distance is 70 cm. The 
intensity of the vertical beam is 50 r per minute. 

Of 315 patients, 170 were classified as suitable for 
use ns a means of judging the value of the treatment. 
TJie ircatmeiils were given in daily fractional doses of 
2.50 to -100 r, measured in air. As a rule, they were 
better tolerated than 200,000-volt treatments by 
similar patients. Roentgen sickness was not even a 
problem. With few exceptions the skin reaction from 
a total dose ranging from 2,100 to 5,000 r per portal 
was not severe. 

Of a total of 315 patients, 213 are dead. In 145 pa- 
tients palliation was all that could be expected. Some 
of the 170 suitable cases that remain, if these are 
eliminated, had already been treated up to the skin 
tolerance by the 200,000-volt unit and some were so 
sick that the course of treatments had to be stopped 
before a satisfactory amount of radiation could be 
given. 

Physical measurements show that at greater depth 
the higher voltage docs deliver a larger dose than is 
po.ssible with the lower unit. This is particularly true 
when smaller fields are u.scd. The dose on the surface 
of exit, however, somewhat olTsets the practical value 
of the greater depth dose. The million-volt unit 
permits the use of a small field so that less normal 
tissue is included in the irradiated area. 

The present analy.sis would seem to indicate, how- 
ever, that the million-volt machine is not a substitute 
for the 200,000-volt unit; that its use is limited to the 
treatment of deep-seated tumors. At a depth of 7 or 
8 cm., the lower-voltage unit gives nearly as great a 
dose as the higher-voltage unit, and since the fonner 
is a more flexible machine, it is better to use it in the 
treatment of tumors within that range. 

Tables arc given showing the survival rate in cancer 
in various locations of the body after treatment with 
the million-volt machine. 

Clarence E. Weaver, M.D. 

NON-NEOPLASTIC DISEASE 

Radiation Therapy for Obstructing Tuberculous 
Hilar Lymph Nodes. Kal Freireich. Am. Rev. 
Tubcrc. 49: 31-37, January 1944. 

The author reports a case of primary tuberculosis 
occurring in a seventeen-year-old colored girl who had 
progressive bronchial obstruction as a result of com- 
pression by enlarged tracheobronchial lymph nodes. 
In spite of general supportive treatment and bed rest, 
the symptoms became more and more severe, with in- 
creasing dyspnea and wheezing. The patient was then 
given a series of x-ray treatments at weekly Intervals, 
a total of six being given. Each treatment eonsisted 
of 112 r at 200 kv., with 0.5-mm. copper filter. Treat- 
ments were alternated between the anterior and pos- 
terior mediastinum, so that a total of 336 r was given to 
cither side. The symptomatic result was dramatie. 
After the first treatment was administered, the patient 
noted diminution in wheezing. Both dyspnea and 
wheezing had completely disappeared after the third 
treatment, and the patient was much relieved. No 
adverse effects on the pulmonary tuberculosis were 
demonstrated, either symptomatically or on roent- 
genographic study. It is concluded that radiation 
therapy for mediastinal tuberculous lymph nodes seems 
to be a safe procedure when used in consultation with a 
skilled radiation therapist. L. W. Paul, M.D. 
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EFFECTS OF RADIATION 

Clinical Study of the Results of Exposure of Labora- 
tory Personnel to Radar and High Frequency Radio. 
L. Eugene Daily. U. S. Nav. M. Bull. 41 : 1052-1056, 
July 1943 

Observation of 45 civilian employees connected 
with the experimental radar 4vork at the Naval Research 
Laboratory convinced the author that there was no 
clinical evidence of damage to the personnel. 

The duration of exposure varied from 2 months to 
9 years. Periodic blood counts and physical examina- 
tions over a 12-month period were within the normal 
range. There was no abnormal or premature alopecia, 
nor were there any unusual dermatologic manifesta- 
tions. There was no evidence of damage to the re- 
productive tissues, as judged by the number of con- 
ceptions and normal pregnancies during the time of 
exposure of the fathers to radar. 

With the machines operating at peak load there is 
an area of radio frequency within 3 or 4 feet of a trans- 
mitter or antenna. Occasionally a flushed feeling of 
the face or hands w'as noted when these were placed 
directly in the field. A frontal headache sometimes 
developed after some hours of exposure but disappeared 
spontaneously in one-half hour to an hour. 

Ellwood W. Godfrey, M.D. 


Abnormal Pulmonary Physiology as a Result of 
Chronic Irradiation Pleuropulmonitis: John E. Leach. 
Am. J. Roentgenol. 50: 772-778, December 1943. 

Seventeen patients with different degrees of chronic 
irradiation fibrosis of the lung were subjected to vari- 
ous tests of pulmonary and circulatorj' function. 
Comparison of the results with those obtained from a 
group of normal persons and patients with other pul- 
monary disorders, as emphysema, pneumothorax, etc., 
indicates that chronic irradiation pleuropulmonitis is 
really a disturbance of the entire thorax, resulting in 
fixation of a portion of the thoracic parietal structures, 
fibrosis of the pleura and lung parenchyma due to ir- 
radiation, a secondary alveolar fibrosis beyond the ir- 
radiated area, mediastinal fibrosis with partial fixation 
of the lung hilum, structural changes in the wall and 
mucosa of the large bronchi, partial immobilization of 
the diaphragm, and some degree of compensatory em- 
physema of the untreated side. 

The most disabling feature is the severe dyspnea that 
may follow ordinary exercise. Many of these patients 
are obese and this alone induces greater ventilation 
reflexly and reduces the maximum ventilation capacitj’ 
mechanically. Additionally, the relationship between 
the ventilation per minute and the maximum ventila- 
tory capacity is markedly changed in the presence of 
irradiation pleuropulmonitis. L. W. Paul, M.D. 


EXPERIMENTAL STUDIES 


Absorption of Radioactive Sodium Instilled into the 
Vagina. W. T. Pomraerenke and P. F. Hahn. Am. J. 
Obst. & Gynec. 46: 853-855, December 1943. 

In a study of the absorptive properties of the vaginal 
tissues, the authors used a solution containing radio- 
active sodium. This was introduced into the vaginas 
of 7 women and observations were made in normal sub- 
jects, following subtotal hysterectomy, post partum, 
and in one patient with threatened abortion. The 
amount of salt instilled ranged from 105 to 150 mg., 
about 10 c.c. of solution being used in each instance. 
Blood samples taken at different intervals thereafter 
were examined with the aid of a Geiger- Muller counter 
for radioactixdty. 

Wide fluctuations were observed in the amounts of 
sodium absorbed- — from 0.2 after an interval of thirty 
minutes in a normal subject to 11.5 after eighteen 
hours in a patient twelve days post partum. No 
parallelism was noted between the amount instilled and 
that recovered from the blood. The greatest percent- 
age of absorption occurred in women who had recently 
been delivered or whose vaginas and cervices had been 
variously traumatized. It thus appears that the 
clinical condition of the vaginal wall and/or cervix may 
be the important determining factor which controls 
the amount of absorption. 

These experiments suggest the need for special cau- 
tion in administering douches containing poisonous 
ingredients, particularly when the vagina and/or cer- 
vix have been recently traumatized. 

Stephen N. Tager, M.D. 

Influence of Irradiation-Balled Cells on Tumor 
Growth. Paul S. Henshaw. J. Nat. Cancer Inst. 4: 
305-307, December 1943. 

Although it seems certain that the direct action of 
irradiation destroys tumor tissue, it is probable, also. 


that indirect effects of irradiation play a role in tumor 
regression, since (1) tumor cells in vitro axe more re- 
sistant to irradiation than those in vivo, (2) tumor cells 
transplanted to an irradiated area are less likely to 
grow than when transplanted to a non-irradiated area, 
and (3) irradiated tumor cells undergoing regression will 
grow and kill the host if transplanted to a new area. 
Three possible types of indirect action may be; (B 
damage to the local vascular system altering tumor 
metabolism; (2) changes in the stroma and malignant 
cells followed by leukocytic infiltration, fibrosis, an 
encapsulation; (3) production of toxic tissue products 
(necrotoxins) from destroyed cells. 

Three experiments ivere carried out to test the last 
named hypothesis of necrotoxic effect. Macera e 
tumor tissue (mouse sarcoma 37) was given a let 
dose of 5,000 r in 25 minutes. This was then 
with unirradiated tumor pulp in the proportions o a 
to 75 per cent, 50 to 50 per cent, and 75 to 25 per cen^ 
and injected in mice, 10 animals being used for eac^^ 
mixture. Rapidly growing tumors tvere obtaine i^ 
all the animals. In a second experiment the irra la ^ 
tumor pulp was injected subcutaneously around gro 
ing tumors in such a manner that the tumor 
rounded by a ring of dead tumor pulp three to four i 
its size. No retarding effect was observed, u 
third experiment, tumors in vivo, 10 to 15 mm. in 
meter, were subjected to a dose of 5,000 r, * ® 
mainder of the host being effectively shielded. 
tumor tissue was then injected into the treate 
The usual slough with ulceration occurred m 
expected time but the tumor invariably recurre • 

It may be concluded, therefore, that 
material tested is concerned, irradiation-kdle _ 
or their decomposition products exert no ' °tunior 
fluence on the growth potentiality of viable 
cells. Lester M. J. Freedman, 4 
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Adenoma of the Bronchus: A Clinical and 

Roentgenologic Study with a Report of Seven Cases^ 

THOMAS LOWRY, M.D., and LEO G. RIGLER, M.D. 


University of Minnesota, Minneapolis, Minn. 


T he L/VRGE majority of primary bron- 
diial neoplasms are malignant. The 
internist and the roentgenologist are en- 
eounterirtg cases of bronchiogenic car- 
cinoma wiUi ever increasing frequency, 
and indeed it is now recognized that this 
tumor is among tlie commonest of malig- 
nant growths, occurring more often in 
autopsy series than any type except gastric 
cancer. It is also interesting to note that 
carcinoma of the bronclius has in the past 
twenty-five or thirty years increased in 
incidence to a considerably greater extent 
than can be accounted for by tlie advance 
of the average life expectancy. 

More significant for the clinician than 
the increasing occurrence of bronchial 
tumors, however, is the fact that during 
the past twenty years rapid progress has 
been made in the development of more 
accurate diagnostic means of identifying 
the condition in its early stages. More- 
over, the recent strides of the thoracic 
surgeons have made it possible in suitable 
cases to treat cancer of the bronchus by 
removal of an entire lung, and it has now 
been clearly and repeatedly demonstrated 
that at least a few of these lesions may be 

‘ From the Departments of Medicine and of Radi- 
omgy and Physical Therapy of the University of 
Minnesota. Read by title at the Twenty-ninth Annual 
feting of the Radiological Society of North America, 
Chicago, 111., Dec. 1-2, 1943. 


cured by prompt radical surgery if the 
diagnosis is established sufficiently early. 
Thus, with improvement of both diagnosis 
and the methods of attack, bronchiogenic 
neoplasms are no longer of solely patho- 
logical interest but also constitute a chal- 
lenge to the ingenuity of the clinician. 

Benign bronchial tumors, though much 
less common than the carcinomata, are 
by no means rare. Several types have 
been described, including adenoma, chon- 
droma, fibroma, lipoma, and a few other 
unusual varieties. The so-called bronchial 
adenoma accounts for about 80 per cent 
of the group of benign growths and is 
therefore by far its most important mem- 
ber. This condition has been the subject 
of many controversies regarding its histo- 
logic origin, its potential malignancy and 
relationship to carcinoma of the bronchus, 
and its proper treatment. We shall main- 
tain in this discussion that, regardless of 
pathologic terminology, the disease which 
has been generally known as “bronchial 
adenoma” fits into a fairly definite clinical 
pattern and that its prognosis is quite 
different from that of cancer. We believe, 
therefore, that it is of importance to at- 
tempt a distinction between these neo- 
plasms and that only in the light of such a 
distinction can the risks of the various pos- 
sible therapeutic measures be properly 
weighed at the present time. 
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Table I : Mechanical Effects of Bronchial Tumors 


Stage 

Effect on Bronchus 

Manifestation 

Earlj^ 

No obstruction 

None 


Irritation of mucosa 

Cough 


Erosion of mucosa 

Hemoptysis 

Moderately advanced 

Partial obstruction 

Dyspnea 

Wheeze — often localized. Impaired 



bronchial drainage resulting in fever, 
pneumonitis, purulent sputum, and 
eventually bronchiectasis 

Far advanced 

Obstruction, partial in inspiration, but 
total in expiration 

Obstructive emphysema 


Total obstruction 

Total atelectasis, usually with suppura- 
tion 


considerable risk. His decision, in some 
instances, may depend upon the relative 
magnitude of the risk incurred by consent- 
ing to something less than radical surgical 
remoA^al. Since the chance of death from 
malignant metastasis in bronchial adenoma 
is so slight, the tumor should, with this 
small reservation, be regarded as chnically 
benign when it is necessary to balance the 
risk of a therapeutic procedure against 
the mortality of the disease. 

CLINICAL FEATURES 

Although adenoma of the bronchus al- 
most always remains benign as far as lethal 
metastasis is concerned, its effects upon the 
limg are extremely serious and in many 
instances ultimately cause death. The 
tumor grows slowly and gradually occludes 
the bronchus in which it arises. During 
this process repeated infections occur dis- 
tal to the obstruction, and sooner or later 
the portion of lung involved is destroyed 
by recnrring suppuration. Bronchiectasis 
is regularly produced, and more acute in- 
fectious processes such as suppiuative 
pneumonia, pulmonary abscess, and em- 
pyema may occur and eventually prove 
fatal. 

In the recognition of bronchial adenoma, 
the clinical history commonly provides 
valuable clues. Usually there have been 
episodes of pneumonia characterized by 
cough, purulent sputum, fever, and fre- 
quently pleural pain. These attacks of 
p ulm onary infection are often severe and 
slow to resolve. They recur repeatedly 


in the same part of the lung. Between the 
bouts of acute inflammation, there are 
intervals of good health in most instances, 
during which, however, a cough may per- 
sist. (This occurrence of healthy inten^als 
is in contrast to the usual clinical course of 
carcinoma, which progresses without re- 
mission.) Hemoptysis is a prominent 
symptom of adenoma, occurring at some 
time in two-thirds of the cases. Not in- 
frequently bleeding is relatively profuse 
and may be repeated. The hemorrhage 
tends to start and stop abruptly and, even 
more than other types of hemoptysis, is 
apt in women to accompany the rnens^. 
As has been stated, cough is general!} 
present once the neoplasm is well esta - 
lished, and this may or may not be pro- 
ductive, depending upon the degree o 
pneumonitis or bronchiectasis presen ■ 
Wheezing, due to partial obstruction of £ 
bronchus, is often a complaint, and ^ 
rhonchus may be locaHzed by the patien 
or the examiner in one lung or even in ^ 
certain lobe. In advanced cases m 
marked bronchial obstruction dyspne 
and cyanosis occur. , 

The physical signs of adenoma o 
bronchus vary tremendously; they 
pend entirely upon the degree of bronc 
occlusion and upon the type and exten 
secondary changes which have been p 
duced in the lung. The commonly 
countered conditions are summarize 
Table I. An early lesion may give no 
normal signs or may cause a ,5 

chus distal to the tumor. Later, du 
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rales, and diminished or tubular brcatli 
sounds may signify the presence of pneu- 
monitis. In the late stages tlie signs are 
tliose of total atelectasis. A few cases at 
some stage show obstructive emphysema 
and in practically all there is some degree 
of bronchiectasis within a year or two after 
the onset of symptoms. 

ROENTGENOLOGIC FE.VTURES 

As might be expected from the nature 
of the process, tlie roentgen findings in 
adenoma of tlie bronchus are of the first 
importance in tlie recognition of tlie con- 
dition. While it is true tliat cases have 
been reported in which the tumor ivas so 
small tliat it did not interfere appreciably 
with the aeration of tlie lung and hence 
produced no x-ray findings whatever, 
such a situation must be exceedingly rare 
and was not encountered in our experience. 

Roentgen examination presents tivo 
types of evidence ivith regard to benign 
bronchial tumors. The first, wdiich was 
the only evidence available until recently, 
relates largely to the secondary effects of 
the obstruction. Thus atelectasis (Figs, 
la, 9), commonly accompanied by tlie 
“drowned lung’’ phenomenon (Fig. 3a), 
is a frequent finding; especially character- 
istic is its tendency to be intermittent 
and recurrent. The atelectasis may be 
band-like, producing linear areas of in- 
^eased density with some general decrease 
in the radiability of the lung. More com- 
monly it is lobar in type, witli a whole lobe 
collapsed down into a paravertebral tri- 
angle of increased density, while the re- 
mainder of the lung on that side exhibits 
greater radiability than normal owing to 
the expansion of the uninvolved lobes. 
Secondly, the presence of pneumonitis 
(Figs. 5, 9), which is likewise remittent 
and recurrent, is suggestive. In this case, 
rather than the sharply demarcated dense 
shadow of an atelectatic lobe, there is an 
irregularly distributed non-homogeneous 
density in the area of involvement suggest- 
ing somewhat the appearance of an atypi- 
cal pneumonia. Finally, the demonstra- 
tion in simple roentgenograms (Figs. 4a, 


5), or by means of bronchography (Figs, 
lb, 4b), of bronchiectasis localized to one 
lobe should always suggest the possibility 
of a bronchial adenoma. The demonstra- 
tion of a mediastinal mass (Fig. S) resem- 
bling a tumor, witli associated evidences of 
bronchial obstruction, should likewise lead 
to furtlier investigation because of the 
possibility of an extrabronchial extension 
of such a tumor. 

The addition of bronchography with 
iodized oil makes it possible to demon- 
strate Avith reasonable accuracy the pres- 
ence of tlie associated bronchiectasis 
(Figs, lb, 4b) and the location of the ob- 
struction (Fig. lb). The delineation of 
the typical “cap-shaped” defect in the 
bronchus (Fig. lb) is frequently possible 
and lends added weight to the diagnosis. 
This type of defect is due to the layering 
of the iodized oil over the round, rather 
smootli tumor and is in sharp contrast to 
the more diffuse elongated “rat-tail” type 
of obstruction found in carcinoma of the 
bronchus. 

Finally the use of body section roent- 
genography, during the past five years, has 
permitted the direct visualization of the 
tumor itself as a rounded, sharply defined, 
dense shadow seen in contrast to the air 
in the bronchus ivhich surrounds it (Figs. 
2a, 3b, 3c, 6, 8, 10). Unfortunately, it is 
not always possible to make this demon- 
stration satisfactorily. When it is pos- 
sible, however, it is of the first importance 
in the diagnosis of the condition. In 
some instances the tumor has been demon- 
strated more effectively in the body sec- 
tion roentgenograms than it has in the 
bronchograms made with iodized oil. 

It goes without saying that the roentgen 
findings are partially inferential, partially 
suggestive, only rarely conclusive in the 
diagnosis of bronchial adenoma. The final 
diagnosis must be made with the aid of the 
bronchoscope and the microscopic ex- 
amination of a biopsy specimen, but the 
detection of this lesion depends so much 
upon its consideration in • any case of 
chronic lung disease that the suggestive 
findings obtained on roentgen examination 
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Table II; Differentiae Diagnosis of Bronchial Neoplasms 



Adenoma 

Carcinoma 

Age 

80 per cent under 40 

90 per cent over 40 

Sex 

70 per cent females 

85 per cent males 

Bronchoscopic appearance 

Smooth, pink, oval or lohidated; often 
pedunculated. Bronchus not fixed. 
Troublesome bleeding on biopsy 

Irregular, yeHondsh or gray; often ulcer- 
ated. Bronchus infiltrated and fixed. 
Bleed readily but not profusely 

Clinical findings | 

Attacks of suppuration; intermittent 
with long healthy intervals 

Suppuration or atelectasis, usually pro- 
gressive. Steady downhill course 

Bronchiectasis 

Frequent, due to chronicity of course 

Infrequent; course usually too rapidly 
progressive 

Type of hemoptysis 

Often profuse, with sudden onset and 
abrupt cessation 

Usually only streaking, which is often 
continuous 


are of the first importance in leading to 
further study. ’'i\Tien there is added to 
the secondary findings described above the 
demonstration of a typical “cap-shaped” 
defect in the bronchograms or the positive 
shadow of a round, sharply defined mass 
within the lumen of the bronchus in the 
planigrams, the roentgen diagnosis of 
bronchial adenoma is highly reliable. In 
such instances, if bronchoscopy is un- 
successful or impossible, the roentgen evi- 
dence is the most conclusive obtainable. 

In the follow-up study of such patients 
to determine the effects of conservative 
therapy or to decide on more radical 
measures, repeated x-ray examinations, 
particularly with planigraphy, have been 
of inestimable value to us. In this manner 
we have been enabled to follow the size 
both of the intra- and extrabronchial mass 
(Figs. 2, 8), to determine the effects of 
hemorrhage after bronchoscopic proce- 
dures (Figs. 2b, 8b), and to establish con- 
clusively the improvement in the second- 
ary lung changes which follows relief of 
the obstruction (Figs. 2d and 4a). 

The roentgenographic findings and then- 
value are well illustrated in the accompany- 
ing case reports. 

BRONCHOSCOPY 

The final diagnosis of adenoma of the 
bronchus is ordinarily made by the bron- 
choscopist. "^Tien the mass is visualized, 
its gross featmes (previously described) 
and absence of the infiltration and fix- 
ation of the bronchial w'all so common in 


carcinoma are extremely important in 
arri-ving at a correct conclusion regarding 
the nature of the tumor. Biopsy or other 
instrumentation generally causes free 
bleeding. This may be profuse, and very 
often a portion or all of the bronchial tree 
on the involved side may be occluded by 
blood clot. In om experience this clot is 
best left to liquefy and be removed by 
natural processes; ordinarily it clears 
out within a few days. Attempts at 
bronchoscopic removal of the clot are often 
followed by further hemorrhage. 

Pathologic identification of these neo- 
plasms by microscopic examination of a 
small biopsy section may be difficult or 
impossible. In some instances no tumor 
cells, but only overlydng epithelium and 
stroma are obtained. In others, the lac ' 
of differentiation of the cells leads to ati 
erroneous diagnosis of carcinoma. It bss 
therefore come to be our opinion that a 
diagnosis of adenoma of the bronchus mus 
rest upon the total clinical picture inclu 
ing history, roentgen studies, and gross 
bronchoscopic findings. If all these fea 
tmres are in accord and indicate adenomai 
a conflicting biopsy report should not e 
accepted as proof of cancer. 

DIFFERENTIAL DIAGNOSIS 
In most instances of bronchial adenoma, 
the diagnosis can be rather easily ©a 
with the methods now available, once 
possibility of this condition is consif^re • 
The tumor occurs only in the larger bro 
chi and can usually be seen throng 
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bronchoscope. By tJie use of tliis method, 
supplemented by roentgenograms made 
with tlie teclmic mentioned above, the 
lesion can almost always be identified. 
The clinical features whicli we consider 
important, in addition to the roentgen 
findings, in distinguishing adenoma from 
carcinoma of the bronchus have bear dis- 
cussed and are summarized in Table II. 

Bronchial adenoma may be confused, 
also, with chronic pulmonar}'’ tuberculo- 
sis, simple broncliiectasis, and infiamma- 
tor)’- granuloma of the bronclius. The 
basis of sucli confusion is clear. All these 
conditions are cliaracterized by clironic 
pulmonary infection with productive cough 
and varying degrees of fever. All of them 
regularly cause hemoptysis. Diagnostic 
errors will usually be avoided, however, 
if the clinician has bronchial adenoma 
in mind as a possibility. The patient 
with a clironic productive cough, recurrent 
hemoptysis, and a fibrocavernous destruc- 
tion of one upper lobe, whose sputum is 
invariably negative for tubercle bacilli 
by all metliods, must not be assumed to 
have pulmonarj'’ tuberculosis, but should 
be investigated by planigram, broncho- 
gram, and bronchoscopy. The same ap- 
plies to any case showing recurrent atelec- 
tasis or pneumonia in one portion of tlie 
lung, whether or not bronchiectasis is 
present in the involved area. The differ- 
entiation of inflammatory granuloma from 
adenoma of the bronchus may be possible 
only by microscopic examination of an 
adequate biopsy section for the presence 
of tumor cells. In general it may be stated 
that adequate diagnostic tools are at hand 
for the differentiation of these conditions 
provided the physician has in mind the 
possibilities. 

TREATMENT 

Adenoma of the bronchus has been 
treated by three general methods : 

(1) Bronchoscopic removal by mechanical 
or electrosurgical means is helpful in many 
circumstances and remains the method 
of choice in certain cases. We believe 
that a young patient with an early ade- 


noma, whose lung shows little evidence 
of damage and who can be closely fol- 
lowed, should have a trial of local removal, 
since in a considerable number of cases 
these tumors have not recurred during 
periods of observation up to twelve years. 
Particularly do we favor this course when 
tlie lesion involves tlie main bronchus so 
that pneumonectomy would be required 
for radical removal. In the patients who 
refuse pulmonary resection, and in a few 
whose tumor is so located as to forbid it 
(c.g.. Case 4), local removal and follow-up 
by planigraphy and bronchoscopy at inter- 
vals constitute the metliod of second 
choice. Marked symptomatic improve- 
ment will result in many instances. Also, 
all patients who are to undergo lobectomy 
or pneumonectomy should have prelimi- 
nary local removal of tlie adenoma to per- 
mit optimum preoperative drainage of 
suppurative areas in the lung so as to 
minimize the surgical risk. 

(2) Irradiation: X-ray therapy and 
the application of radon have been given 
but a limited trial. Most authors have 
had only a small experience with the 
method and feel that it is of slight value. 
Foster-Carter has found irradiation ef- 
ficacious but reports two or three deaths 
from hemorrhage after treatment by this 
method, apparently because deep necrosis 
in tlie bronchial wall has eroded large 
vessels. The method probably deserves 
further investigation with carefully con- 
trolled dosage, for those who have used it 
most find bronchial adenomata to be 
somewhat radiosensitive. 

(3) Pulmonary Resection: Most authors 
now feel that the majority of cases of ade- 
noma of the bronchus, because of the high 
incidence of local recurrence and extra- 
bronchial extension, will sooner or later 
require pulmonary resection. A recent 
article stated that this was the method of 
choice in 90 per cent of instances. This 
figure is perhaps too high, but it conveys 
the present trend of opinion among those 
interested in this subject. Clearly, total 
removal will give the most desirable end- 
result in treatment of a neoplasm which 
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Fig. 1. Case 1. Bronchial adenoma, left lower lobe. _ • i H 

a. Postero-anterior roentgenogram exhibiting atelectasis of left lower lobe. Note mottled density, displaced 

heart, elevated diaphragm. . * 

b. Bronchogram exhibiting typical “cap” deformity of bronchial adenoma (upper arrow) and bronchiectasis 
(lower arrow). 


may recur, may produce serious pulmonary 
damage, and has occasionally been known 
to give rise to a malignant growth. There 
is no argument about this fact; the only 
disturbing feature is the risk assumed 
in the curative procedure. In some in- 
stances, the choice of a plan of manage- 
ment is simple and obvious, but in others 
this may be a difficult question to decide. 
We believe that after a thorough diagnos- 
tic study has been made, eac caseh must 
be carefully and individually assessed with 
respect to the amount of pulmonary dam- 
age, location of the tumor, and size of 
extrabronchial extension if one is present. 
On the basis of these features it should be 
possible to form a rough idea of the pa- 
tient’s prognosis if the neoplasm is -not 
radically removed. Against this prognosis 
must be weighed the risk of whatever 
operative procedure is thought necessary 
to accomplish extirpation of the lesion. 
If the choice of radical surgery is in doubt, 
the patient and his family must be con- 
sulted, since either alternative may be 
somewhat hazardous, and the patient him- 


self should have a voice in the decision. 

The general policy which we follow at 
present in attempting to balance the risks 
in these cases is as follows. If the ade- 
noma is so located that it can be removed 
by a lobectomy or by combined resection 
of the middle and lower lobes, we advise 
that this be done, except for the few pa- 
tients selected for local removal, as pr^' 
viously described. The surgical risk o^ 
lobectomy is now so low (well under o 
per cent in most clinics) that this pro 
cedure gives the patient his best chance 
regardless of the type, location, etc., o 
the tumor. If pneumonectoiny is re 
quired, the problem is complicated ) 
the considerably higher mortality of 
operation (hardly under 15 to 20 per cen 
for this type of case except perhaps m 
hands of a very few men). In these cas < 
in general, we prefer to carry out o 
removal via the bronchoscope and obse 
the patient for a year or two. If the turn 
recurs rapidly or if troublesome 
toms persist due to pulmonary gg 

tion, pneumonectomy is recommen e 
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Fig. 2 . Case 1 Body f in left main bronchus. Note 

a. First planigraphic study exhibiting sharply e me 

air column extending into upper lobe bronchus partly resultant hemorrhage. Note complete ob- 

b. Body section roentgenogram after due to aLumulation of blood, and increased density of entire 

struction of air column (arrow) in left mam bronchus, due to accumuia. 

left lung. , , , „ rnrlnrerl size of tumor (arrow) and increased aera- 

c. Re-examination after hemorrhage had cleared up, i S 

tionoflung. hod heon removed by local excision. Note clear airway 

d. Final body section roentgenogram after adeno almost fully aerated lung field, 

in left main bronchus (arrow) without any sign of tumor and almost luiiy a 


less dangerous than permitting the patient 
to go without radical resection. If, on the 
other hand, the symptoms disappear with 
removal of obstruction to the bronchus, 
and the adenoma does not recur, the pa- 
tient is simply watched by means of body- 
section roentgenograms and bronchoscopic 
examinations at regular intervals. The 
presence of a large extrabronchial exten- 
sion of the growth, especially if it shows 
evidence of increasing in size, ma.y in- 
fluence the decision in favor of resection. 

case reports 

Case 1 ; A female, 29 years of age, was admitted 
May 20, 1940, with a history of pneumonia in the 


left lower lobe, fever, loss of weight, and a small 
hemoptysis. She had had a cough m Februaiy 
1940 with fever and was sent to the Minnesota State 
Sanatorium, where she was given sulfonamide 
therapy and released seventeen days later, feeling 
well. Several weeks later the cough recurred. 
There was loss of appetite, and the patient was 
again admitted to the Sanatorium because tuber- 
culosis was suspected. There an atelectasis of the 

left lower lobe was discovered and she was sent to the 

University Hospital for further study. One week 
prior to admission there had been a small hemoptysis. 
There was no history suggesting aspiration of a 

foreign body. j ^ , -u 

On examination the patient appeared acutely ill, 
with a fever of 101.6°, pulse 140, respirations 24. 
There was evidence of obstruction of tlie left main 
Bronchus, with dullness, diminished expansion, and 
diminished breath sounds over the whole left lung. 




222 


Thomas Lowry and Leo G. Rigler 


September 1944 



Fig. 3. Case 2. Bronchial adenoma, right lower lobe. 

a. Postero-anterior roentgenogram showing typical 
“drowned lung” and atelectasis of right lower lobe and 
compensatory emphysema of right middle lobe. 

b. Body section roentgenogram showing small, 
round, sharply defined tumor (arrow) within air column 
of right lower lobe bronchus. 

c. Diagrammatic representation of bronchi and 
tumor as shown in b. 

The mediastinum was displaced to the left. The 
significant laboratory finding was leukocytosis of 
23,000 with 88 per cent polymorphonuclears. The 
diagnosis tvas obstruction of the left bronchus with 
atelectasis and infection of the distal lung. 

Roentgen examination (Fig. la) revealed atelec- 
tasis and some “drotvned lung” effect in the left 
lotver lobe. The diaphragm was elevated and the 
heart was displaced to the left. The appearance was 
characteristic of bronchial obstruction. Bronchog- 
raphy (Fig. lb) revealed a constriction of the left 
lower lobe bronchus with a fairly large cap-shaped 
filling defect, characteristic of adenoma. Distal to 
it a typical saccular bronchiectasis was shorvn. 

Body section roentgenography was then under- 
taken (Fig. 2a). A sharply defined rounded shadow 
could be made out within the lumen of the left main 
bronchus just proximal to its bifurcation. This ap- 


peared to obstruct the lower lobe almost completely, 
the upper lobe only partially. 

Bronchoscopy was done by Dr. Logan Leven, and 
the tumor was visualized as a smooth, round, pink 
mass in the left main bronchus. Following gentle 
instrumentation it bled freely and seemed to disap- 
pear from view, so that no tissue could be obtained. 
Following the procedure, the entire left bronchial 
tree became occluded by blood clot, and a "drowned 
lung” resulted (Fig. 2b). The patient became very 
ill, with temperature of 105°. Bronchoscopy was 
repeated for removal of the clot, but this only 
started fresh bleeding and the attempt was aban- 
doned. As the clot absorbed, the patient improved 
gradually and the lung cleared. She left the hospital 
about five weeks after admission. At that time, the 
tumor was much smaller and the obstruction cor- 
respondingly relieved (Fig. 2c). 

The patient gained weight rapidly after leaving the 
hospital and had very little cough. Only occasion- 
ally was there a small amount of purulent sputum. 
The only symptom was dyspnea on moderate exer- 
tion. She was followed in the Out-Patient Depart- 
ment until February 1941. The situation did not 
change appreciably. It was felt that the tumor 
should be removed if possible before it grew suffi- 
ciently to occlude the bronchus again. Accordingly,^ 
the patient was readmitted, and at this time the 
bronchial mass was removed through the broncho- 
scope by Dr. Leven. Only slight bleeding and no 
untoward reaction occurred. 

Planigraphy was again undertaken (Fig. 2d). The 
clear airway in the left main bronchus is in sharp 
contrast to the examinations made on the previous 
occasions (Fig. 2). 

In this patient there is undoubtedly much perma- 
nent lung damage in the form of bronchiectasis an 
fibrosis. At present rales are audible throughou 
her left lung. Further observation will be neces 
sary to decide whether radical surgery will be re 
quired to manage this residual bronchiectasis. 
At present, however, she has no cough and ver) 
little sputum and has gone through two 
without difficulty. Therefore, the symptoms har } 
justify' a pneumonectomy at this time. 

Comment: The brilliant delineation of 
this tumor and the recording of its gra 
disappearance, as well as the filling up ° 
the bronchus with blood, by the bo y 
section roentgenograms are notable, 
apparently good results from local trea 
ment are also to be observed. 

Case 2: A 32-year-old white male was 
in August 1941. Hehad had pneumonia four tm 
between the ages of ten and thirty -one. For one v ^ 
a cough had been present, productive of one 
daily of purulent sputum, which was some 
blood-streaked and slightly fetid. The patien^^ 
w'ell developed and well nourished. There w. 
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duccd expansion of the right heinitliorax. On per- 
cussion, dullness was elicited over the lower half of 
the riglit lung posteriori}’, with diminished breath 
sounds, a few coarse rules, and a transient expiratory 
wheeze in this area. Examination was otherwise 
normal. The laborator}’ findings were within jiormal 
limits. The sputum was foul, but bacteria were not 
found. 



Fig. 4. Case 3. Bronchial adenoma of riglU lower lobe. 

a. Postero-anterior roentgenogram after local re- 
moval of tumor, showing bronchiectasis (arrow). 

b. Bronchogram of right lower lobe exhibiting dila- 
tation of bronehi resulting from tumorous obstruction. 

X-ray examination of the chest (Fig. 3a) showed 
consolidation in the right lower lobe with some evi- 
dence of atelectasis and drowned lung. The ap- 
pearance suggested bronchial obstruction such as 
occurs from a tumor. Planigraphy was then done 
(Figs. 3b, 3c) and showed a rounded, sharply de- 
fined shadow in the right lower lobe bronchus 
characteristic of adenoma. 

Bronchoscopy revealed a smootli, rounded, pink 
mass obstructing the right lower lobe bronchus, 
which bled easily and proved to be an adenoma. It 
was removed locally, but subsequent bronchography 
showed extensive bronchiectasis in the previously 
obstructed area. 

The patient’s symptoms disappeared in one 
month. He has been seen periodically since and his 
cough has not recurred. A check-up bronchoscopy 
in April 1942, eight months after removal of the 
growth, showed no recurrence, and a lipiodol study 
done over a year after the procedure showed the 
bronchus to be unobstructed. Ordinary roentgeno- 
p'ams of the lung (Fig. 4a) showed evidences of 
bronchiectasis, and persistent rales in the right lower 



Fig. 5. Case 3. Bronchial adenoma, right lower lobe. 
Postero-anterior roentgenogram showing typical "honey- 
comb” lung of bronchiectasis. The presence of bron- 
chiectasis confined to one lobe is suggestive of bronchial 
adenoma. 

lobe testify to the presence of the bronchiectasis 
shown by bronchography (Fig. 4b). The patient’s 
improvement was so striking that tlie surgical staff 
decided to defer the lobectomy, which had been 
planned to follow bronchoscopic extirpation of the 
adenoma. 

Comment: In this case, also, the tumor 
was seen directly by planigraphy and the 
finding confirmed on bronchoscopy. The 
apparent good result following local re- 
moval through the bronchoscope is not- 
able. 

Case 3: A female aged 26 presented herself on 
May 21, 1943, with a history of having had a cough 
since November 1942. She thought she had had an 
attack of pneumonia, with chills, fever, and pain 
over the right lung. She was in bed for twenty-six 
days, twelve of which were spent in a hospital. For 
some time after discharge from the hospital the tem- 
perature and pain continued. With the cough 
tliere was sputum, which was yellow. Later she 
coughed up dark blood. She was pregnant at the 
time. On April 10, 1943, she had another attack 
of what was thought to be pneumonia, having a 
chill, fever, perspiration, and prostration. She 
was taken to the hospital, where she apparently got 
better. Her baby was bom May 10. 

On entrance the patient was still coughing. The 
cough was productive and the sputum contained 
considerable amounts of blood. She thought she 
was a little hoarser than normal at that time. The 
physical findings showed some limitation of motion 
on the right. The breath sounds were diminished 
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thirteen years’ duration. When blood was first 
noticed in the sputum, x-ray examination liad been 
made, and she was told there was “a spot on her 
lung." The hemoptysis seemed to have some re- 
lationship to her menstrual periods. There was no 
loss of weight. 

The essential physical findings were some respira- 
torj- lag of the riglit chest and some diminution of 
breath sounds over the same area. The breath 
sounds were harsh, with an ins])irator}’ thrill sugges- 
tive of bronchial obstruction. 

The first roentgen examination was made on 
April 28, 1942, and revealed a mass in the right 
superior portion of the anterior mediastinum 
(Fig. 7). Body section roentgenography was car- 
ried out later (Fig. Sa) and demonstrated a mass 
protruding into tlie lumen of the right main bron- 
chus and merging with the cxtrabronchial mass 
previously obser\'od. 

On May 15 bronchoscopic examination revealed 
the presence of an adenoma in the right main bron- 
chus, tile diagnosis being confimied b}’ histologic 
examination. Sheets and masses of cells in typical 
arrangement were noted. On June 20, endoscopic 
removal of the bronchial adenoma by coagulation 
and biting forceps was carried out. The procedure 
was well withstood. The convalescence was com- 
plicated by hydrothorax, and there was a marked 
increase of atelectasis following the procedure 
(Fig. 8b). Microscopic examination of the tissue 
removed on June 20 showed a small round-cell 
tumor, which was variously thought to be car- 
cinoma and adenoma. Planigraphy on .August 10, 
1942, showed a marked decrease in the constriction 
of the bronchial lumen, but the cxtrabronchial mass 
was still present. A bronchoscopic biopsy was 
apin obtained in November 1942, and there was a 
difference of opinion among the pathologists as to 
whether tliis was carcinoma or benign adenoma. 
A study of all the biopsies, however, led to a final 
diagnosis of benign adenoma. On examination in 
January" 1943, the patient felt well and had no 
cough. Occasional small amounts of blood-streaked 


sputum were still being raised. On Jan. 14, 1943, 
bronchoscopic examination showed no increase in 
the size of the tumor of the right main bronchus. 
The base of the tumor previously removed witli 
biting forceps was again biopsied and a small amount 
of tissue removed. Some decrease was present 
in the normal lumen due to the infiltration of the 
right lateral wall. On March 12, 1943, the patient 
felt well and was symptomless. There was no 
cough, dyspnea, or wheezing. Pneumonectomy 
was discussed, and it was decided not to undertake 
it because of the proximity of the tumor to the 
Carina. 


In August 1943 bronchoscopic examination 
showed an inflammatory area at the site of the ade- 
noma. Very little impairment of the lumen of the 
main bronchus was noted and there was no pus or 
exudate. Biopsy revealed no evidence of tumor. 



Fig. 7. Case 4. Bronchial adenoma with extra- 
bronchial mass: postero-anterior roentgenogram ^ex- 
hibiting large mass in right superior mediastinum 
(arrow). Lateral views indicated that it was anterior 
in position. 

Commeni: In tliis case the presence of 
an e-xtrabrondiial extension of bronchial 
adenoma led to an erroneous roentgen 
diagnosis on the original examination. 
The correct diagnosis was suggested by 
reason of the typical history and physical 
findings and was confirmed by bronchos- 
copy. The planigrams, however, give 
an accurate picture of the progress of the 
lesion and the effects of therapy and indi- 
cate the exact location sufficiently to dis- 
courage attempts at radical surgery. 

Case 5: A male aged 38 was first seen at the 
University Hospital July 12, 1943. He had a 
history of cough and pain over tlie right lower 
chest for six or seven years, blood in the sputum for 
the past year, and a feeling of weakness. The 
cough and sputum had been present for about 
eight years. The patient dated the process to an 
appendectomy in 1935, following which a pleur- 
isy developed. When he became excited dur- 
ing the past year, coughing began, he became weak, 
and sometimes coughed up blood in fairly copious 
amounts. He had no loss of weight and gave no 
history of a foreign body. He went to the Sunny- 
rest Sanatorium, where sputum examination and 
other studies showed no evidence of tuberculosis. 

On physical examination at entrance here there 
were dullness to percussion over the lower right 
chest, decreased breath sounds, and increase of 
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Fig. 9. Case 5. Bronchial adenoma, right lower 
lobe; postcro-antcrior roentgenogram showing par- 
tial atelectasis and some "drowning" of right lower lobe. 


tion of the bronchi just distal to the tumor. 
Sections of the mass showed typical bronchial 
adenoma. The lymph nodes showed some sarcoi- 
dosis, but the rclationshij) of this to the primary 
tumor is not clear. The patient had some drainage 
from the chest but tnade a fairly uneventful 
convalescence. 

Cominenl: In this instance a tumorous 
obstruction of the bronclius with its effects 
of atelectasis, "drowned lung,” and bron- 
chiectasis was fully delineated by the vari- 
ous methods of x-ray examination. The 
exact location of the obstructing neoplasm 
and some evidence as to its benign char- 
acter were clearly brought out. Obvi- 
ously the bronchoscopic observations and 
the microscopic evidence of the nature of 
the tumor are the most certain diagnostic 
criteria, but the pathological process had 
been well exhibited by the roentgen ex- 
aminations alone. Radical surgical pro- 
cedure was adopted here because of the 
impossibility of complete local removal of 
the tumor. It was unfortunate that pneu- 
monectomy became necessary, but re- 
covery is taking place. 

Case 6; A 36-year-old American housewife was 
seen in the Out-Patient Clinic in August 1940. She 
presented a history of cough for two years, produc- 
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Fig. 10. Cased. Bronchial adenoma, right lower lobe, 
a. Body section roentgenogram showing complete 
obstruction of right lower lobe bronchus and cap-shaped 
shadow of tumor protruding into the bronchus, b. 
Diagrammatic representation of findings shown in a. 

tive of thick, purulent sputum, varying in amount 
from an ounce to one-half cup in twenty -four hours. 
This had not been foul, but there had been hemop- 
tysis of 2 ounces or so of bright red blood on four or 
five occasions during the two-year period. The 
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patient had not lost weight and had had no fever 
as far as she knew. Examination of the chest 
showed slightly diminished expansion of the right 
side of the thorax. There were decreased breath 
and voice sounds over the lower third of the right 
lung posteriorly. No rales were heard and there 
was no impairment of resonance on percussion. 
The remainder of the examination was negative. 
Routine urine and blood examinations show’ed no 
abnormalities. 

Roentgen examination revealed increased den- 
sity in the medial portion of the lower right lung 
field. This was interpreted as probably indicating 
an area of atelectasis or "drowned lung” in the 
medial segment of the right lower lobe. A broncho- 
gram showed obstruction of a branch of the right 
lower lobe bronchus with a rounded filling defect 
in the lipiodol shadow, fairly characteristic of 
bronchial adenoma. 

At bronchoscopy', done by Drs. Robert Priest 
and L. R. Boies, a pedunculated, polyp-like mass 
was seen. This was smooth, movable, and covered 
by glistening mucous membrane. Biopsy revealed 
adenoma of the bronchus, and, at a subsequent 
bronchoscopy, the mass was removed m iota. It 
was attached by a long pedicle. 

Three months later the patient had gained seven 
pounds and was coughing much less, but still raised 
one-half ounce or so of purulent sputum per day. 
A bronchogram in April 1941 showed filling of several 
saccular bronchiectatic pockets distal to the point 
of obstruction which were not reached by lipiodol 
injection before removal of the adenoma. 

This patient went through a normal pregnancy 
and was delivered in July 1941. Since then her 
symptoms have continued to be mild, consisting 
of a slight cough with less than 5 c.c. of purulent 
sputum daily and no hemorrhages. Bronchoscopy 
in April 1942 showed recurrence of the adenoma in 
the right lower lobe bronchus. Lobectomy was re- 
fused and tissue %vas therefore again removed locally. 

WTien last seen, in November 1942, the patient 
was in good health, had maintained her weight, and 
her symptoms were still in abeyance. 

Cmnment: The typical history of, hem- 
optysis tvas present here. The roentgen 
findings of bronchiectasis and atelectasis 
were characteristic. Body section roent- 
genography was not carried out, but 
bronchography showed a fairly typical 
cap-shaped defect. Recurrence of the tu- 
mor after local removal is not uncommon. 

Case 7 : A boy aged 14 was admitted to the Uni- 
versity Hospital Nov. 9, 1931, with a histoiy of what 
appeared to be an attack of pnemnonia in July 1931. 
Following recover}' he coughed a great deal and 
raised some mucoid sputum. In August his tem- 


perature was found to be 102°. X-ray examination 
was made, and it was thought that he had pus in 
his chest. Thoracentesis was performed several 
times without results. The patient was pale and 
emaciated, the voice and breath sounds were greatly 
diminished over the right base posteriorly, and there 
was considerable dullness, also. Moderate leuko- 
cytosis w'as present. 

The first x-ray examination, Nov. 9, 1931, re- 
vealed a density at the right base, the diaphragm 
being elevated and partially fixed. This was 
thought to be an encapsulated interlobar effusion. 
Exploratory' operation was done and the pleura was 
fixed to the diaphragm. Later it was re-explored 
and some thick purulent exudate over the surface 
was found, but no free exudate. 

After some efforts at drainage, on Jan. 26, bron- 
chography was done. A partial pneumothorax 
was present on the right side and there was thicken- 
ing of the pleura. Complete obstruction of the 
lower lobe bronchus was found, suggestive of a 
tumor or inflammatory' constriction. 

Bronchoscopy was then performed on Jan. 29, 
and edema of the mucous membrane in the right 
lower lobe bronchus was observed. A biopsy was 
done, and the first report was carcinoma. Late 
the pathologists thought this probably was chronic 
inflammatory' tissue. Bronchography was again 
done, showing extensive bronchiectasis. 

Following the bronchoscopy the patient improved 
a great deal, the coughing became less, and be 
began to increase in weight. Considerable dilata- 
tion of the bronchus was done through the broncho- 
scope, with marked improvement. The boy was 
again examined in 1933 and in 1934. On bronchog- 
raphy in 1934, the obstructed bronchus could be 
clearly made out. Re-examination of this broncho- 
gram at a later date showed clear evidence of a cap- 
shaped deformity characteristic of adenoma. 

The patient has been seen on repeated occasions 
since that time, and the biopsy specimens have been 
re-examined. The pathologists now believe ma 
he has a typical bronchial adenoma. The pafien 
is greatly improved and appears to be rvell, althoi^ 
there is a chronic atelectasis of the right low'er lo e- 
He has refused further studies and fiuther ron 
choscopy, so that it is impossible to determine 
exact status of the adenoma at this time. 

Comment: This is a characteristic ex 

ample of the errors which have occurre ifi 
the diagnosis of bronchial adenoma. ^ 
errors here were made by 
cerned, including the pathologist, proba } 
owing to lack of familiarity with the wn 
dition. Undoubtedly this is a 
adenoma which has continued a ra e 
benign course without any particu 
interference. 
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SUMMARY 

1. The clinical and roentgenologic fea- 
tures of adenoma of tlie bronchus arc de- 
scribed, and its patliology and potential 
malignancy are briefly discussed. 

2. A diagnosis of broncliial adenoma is 
usually rather easily established by roent- 
genologic and bronchoscopic examination, 
once tlie condition is suspected. 

3. Evidence is presented in favor of re- 
garding tliis tumor as a clinical entity 
separate from bronchiogcnic cancer, even 
though tlie two cannot always be dis- 
tinguished patliologically and in spite of 
the rare instances in which adenoma gives 
rise to cancer. 

4. The chief reason for this division is 
a practical one: adenoma of tlie bronclius 
has a prognosis quite different from tliat of 
cancer and tlierefore permits the employ- 
ment of a more conservative plan of 
tlierapy in properly selected cases when 
radical resection would be attended by a 
large risk. 

5. Seven cases are presented to illus- 
trate: (a) tlie typical clinical features of 
intrabronchial adenoma; {b) broncliial 
adenoma witli an extrabronchial mass; 
(c) the various types of roentgen examina- 
tion used in the diagnosis; (</) the value 
of body section roentgenograph)'' in the 
delineation of the tumor and in following 
the effects of treatment; (e) the results of 


various types of therapy in the several cases 
(namely, no treatment, local extirpation, 
and pulmonary resection). 

University Hospital 
Minneapolis 14, Minn. 
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lodinated Organic Compounds 
as Contrast Media for Radiographic Diagnoses 

III. Experimental and Clinical Myelography 
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E thyl lodophenylundecylate is one of a 
number of lodinated org-anic liquids 
that has been studied as a contrast medium 
for myelography. This new medium is a 
mixture of isomeric esters of which the 
principal constituent is probably that 
shown in the accompanying formula. It 
contains 30.5 per cent iodine and has a 
density of 1.263 at 20°C. The name 
Pantopaque^ was coined for this mixture to 
provide radiologists and clinicians with a 
convenient designation. The chemistry of 
this and of related diagnostic aids is dis- 
cussed elsewhere (1, 2). 


CH3 



CH— (CH2)8C00C2H6 


Ethyl lodophenylundecylate (provisional). 


Prior to its clinical use, ethyl iodophenyl- 
undecylate was tested intrathecally in dogs 
in a series of comparative experiments 
against iodized poppy-seed oil. In these 
tests the new medium proved to be much 
easier to handle, produced discomfort of 
shorter duration, and in most of the animals 
was almost completely absorbed within a 
year. The clinical results have paralleled 
those obtained in animal experimentation. 

As is shown in Table I, iodized poppy- 
seed oil is twenty-two times as viscous as 
ethyl iodophenylundecylate at 25° C., and 
seventeen times as viscous at 37.5° C. 


1 These studies were aided by a grant from the 
Research Laboratories of the Eastman Kodak Com- 
pany. They were presented before the Radiological 
Society of North America, at its Twenty-eighth Annual 
Meeting, Chicago, 111,, Nov. 30-Dec. 4, 1942, and sub- 
mitted for publication in June 1944. 

- Pantopaque is a registered trade-mark. 


Table I; Coefficients of Viscosity of 
Myelographic Media 


Medium 

,j250C. 

^37.500. 

Ethyl iodophenylundecylate 

0.372 

0.217 

Iodized poppy-seed oil 

8.06 

3.76 

Ratio 

1:22 

1:17 


Because the new medium is so fluid, it is 
easily injected or removed with an 18- or 
20-gauge needle and flows freely in the 
spinal canal immediately after injection. 
In dogs, however, where lumbar punctures 



DAYS 

Chart 1. Typical transient fever following 
thecal injection of ethyl iodophenylundecylate in dog ■ 


are nearly impossible, and where the space 
relations of the canal are such that both 
media flow very slowly, practically none o 
the injected material can be removed. 

Following intrathecal injection of 3 to 
c.c. of ethyl iodophenylundecylate in dogs, 
there is a period of slight fever, lasting one 
or two days, as is shown in Chart I. Bur 
ing this time the dogs are clinically wel , 
but a fair proportion may exhibit mild is 
tress when the head is bent. After two or 
three days, however, this symptom i® 
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appears. WiUi iodized poppy-seed oil, on 
tlie otlier liand. there is no fever, but the 
period of distress when the head is bent 
may persist for ten to fourteen days. 
Sections taken from the spinal cords of 
dogs sacrificed at varying intervals show 
tliat both media are encysted after a lapse 
of about six weeks. The encystment is 
particularly noticeable in the cauda equina 
area and is not found generally tlirough- 
out die cord. Typical sections showing tlie 
type of encystment that occurs arc repro- 
duced in Figure 1 . As is evident from tliesc 
photomicrographs, tlie size of tlie cysts 
mth etliyl iodophenylundccylate is con- 
siderably less than tliat of tliose produced 
by iodized poppy-seed oil ; tliis is probably 
referable to tlie greater viscosity of tlie 
poppy-seed oil. Cord sections taken at 
inter\’'als from dogs injected intratJiecally 
with ethyl iodophenylundccylate show 
that the physiological response about the 
cysts is essentially a foreign body reaction. 

Acute toxicides for etliyl iodophenylun- 
decylate were determined by intraperi- 
toneal and intravenous injections. The 
LD 50 for intraperitoneal injections was 
found to be 4.6 gm. /kilogram for mice and 
19 gm. /kilogram for rats. Control experi- 
ments with iodized poppy-seed oil showed 
no toxic effects witli rats even when tlie 
medium was injected intraperitoneally at 
a level of 25 gm. /kilogram. The injected 
ethyl iodophenylundccylate was completely 
absorbed in six weeks, however, while 
the iodized poppy-seed oil was not ab- 
sorbed during the life of the experimental 
animal. The more rapid rate of absorption 
of the new medium may well be the sole 
cause of its relatively greater toxicity. 
Intravenous injections in dogs showed that 
ethyl iodophenylundccylate was without 
effect at a level of 0.5 gm./kilogram but was 
lethal at a level of 1.0 gm./kilogram. 
Emulsification with water containing small 
amounts of Igepon T (sodium olelyl- 
methyltaurine) or of methyl cellulose re- 
duced the toxicity considerably, and doses 
of 1.0 gm./kilogram were given intrave- 
nously to dogs with safety. 

With the assurance from these experi- 



Fig. 1. Cyst formation in the spinal cord of dogs 
following intrathecal injection of (A) ethyl iodophenyl- 
undecylatc and (B) of iodized poppy-seed oil. The 
sections represent extremes in pathology. 


mental studies that the new medium was 
safe, it was first tested clinically on Nov- 
23, 1940, by Drs. Paul Garvey and 
Nathaniel Jones in Case I, reported below. 
The absence of untoward developments led 
to its use in 4 additional patients. The 
satisfactory outcome in these first few cases 
was followed by a wider use, until now the 
new medium has been tested in numerous 
clinics. The most extensive series of cases^ 
have been compiled by Dr. William P. V an 
Wagenen (Rochester, N. Y.), Dr. R. Glen 
Spurling (Louisville, Ky.), and Dr. Wil- 
liam V. Cone (Montreal, Canada). From 
their experience it is evident that the best 
results are obtained if 3 to 5 c.c. of ethyl 
iodophenylundeeylate are injected and 

’ As of November 1942. 
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Fig. 2. Case II : Absorjjtion of ethyl iodophenyluiidccylate iti iimisual case 
ill which th? nerve sheaths are tilled with the medium, A. Immediatelv after 
itijectiou. B, After three days. C. After fortv davs. D. After li\-e 
mouths. 


latertremoved by tlie general procedure of 
Kubik and Hampton (3). In this way np 
to 90 per cent of tlie injected medium is 
easily removed and the small amount of 
residuum is completely absorbed within a 
few weeks. 


CASE HISTORIES 

C.\SE I (L nit Xo, 171SS7); A d3-year-old male 
with complete paralysis from the waist doivn as the 
result of pressure on the dorsal cord from a dissecting 
aortic aneury-sm was injected on Xov. 23. umi. 
witli o c.c, of ethyl iodo-phenylnndccylate at L4 
alter removal of S c.c. of crystal-clear spinal tluid. 
Fluoroscopy showed a iiersistent constriction at L3 
and L4. and also between L4 and Ld. The patient 


;xperieuced no reaction from the injection. iX'.* >’ 
jccnrred from a rupture of the ancuty'sm 
lays later. postmortem examination shoivea ! 
he contrast medium was still mobile. ^ Scot.A- 
Fig. 3) of the spinal cord showed a feu 
norplionuclear cells around the ncn'c roots. ^ . 

vas no evidence of eucystment in any jxirtio-i 
he cord. , , 

C.xSE II (I'nit Xo. 1730279: A 2S-ycar-oM ' 
nale with embryoma of the loft testicle '",''‘’.'^,^1 
tud pulmonary metastases was injected wit t 
if ethyl iodophenylundccylate on Jan. ^ 
hlms fFig, 2) taken at intervals up to May ‘ • . 
how a gradual absorption of over lud! ol 
ected contrast medimn. limuediaiely aticr a 
ion the Pantop.iqne became immobile a-' a 
if tilling the nerve sheaths, jiarticularly the 
if the sciatic nerves. During the week imme' i- 
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Fig. 3. Cnsc I : Section from the spinal cord seventeen days after injection 
of ethyl iodophenyhmdecylate. A few polyinorphoniiclcar cells are seen. 



Fig. 4. Case III; Reaction about probable site of extradural injection of 
ethyl iodophenylundecylate. 


following the injection, the patient had a slight somewhat equivocal. The contrast medium was re- 
paresthesia in the lower leg. Otherwise there were moved and the patient was placed on fracture 
no clinical symptoms. Death occurred at home and boards. On Sept. 21, 1942, 3 c.c. of Pantopaque 
an autopsy was not obtained. was again injected, but fluoroscopy showed that 

Case III (Unit No. 183121): A 29-year-old fe- some of it was extradural. For several days the 
Male with clinical symptoms of a ruptured nucleus patient experienced increased leg pain, especially 
pulposus was injected on Sept. 9, 1942, with 3 c.c. after manipulation. Finally, on Sept. 28, 1942, a 
of ethyl iodophenylundecylate. A diagnosis of extra- third examination was made with 3 c.c. of ethyl 
medullary compression between L4 and L5 was iodophenylundecylate and a positive diagnosis of a 



234 


Theodore B. Steinhaxjsen, et al. 


Septembet 1944 


lesion at the disk space of L4 on the left side was 
obtained. A laminectoTny was performed on Sept. 
30. A section taken at the probable site of the extra- 
dural injection showed striated muscle and fibrous 
tissue. In the section reproduced in Figure 4 dense 
fibrous connective tissue is seen having a structure 
consistent with that of ligamentum flavum. In 
this tissue there is no evidence of any inflammatory 
reaction. Other portions of the section show stri- 
ated muscle and areas of fairly loose connective 
tissue. Some of the striated muscle bundles appear 
to contain more than their normal number of nuclei, 
while others show considerable degenerative change. 
Instead of normal striated myofibrils the muscle 
sheaths contain a granular debris. This degenera- 
tion could be due to some local irritant, but similar 
changes are often seen without any known foreign 
matter in the vicinitrn Several areas of the less dense 
connective tissue show infiltration by polymorphonu- 
clear leukocT’tes in addition to many small round cells 
and a few larger monocytes. No definite droplets of 
contrast medium are seen, and there is no localized 
focal necrosis or abscess formation. 

SmiilARY 

Ethyl iodophenylundecylate (Panto- 
paque), a new contrast medium for myelog- 
raphy, is more fluid and is therefore more 
easily injected and removed than previ- 
ously described oil-type contrast media. 
In addition to these physical advantages, 
the medium is absorbed from the subarach- 
noid space with relative rapidity. 

260 Crittenden Blvd. 

Roch^ter 7, N. Y. 
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DISCUSSION 

Capt. Frank H. Mayfield, M.C. (Percj- Jones 
General Hospital, Battle Creek, Mich.); Doctor 
Strain and his co-workers have developed a mate- 
rial which, to my mind, is the most satisfactoiy for 
myelography that is yet available. That little is 
said in their paper of the clinical value of this mate- 
rial reflects the extreme consen-atism of the men 
who have worked with Pantopaque, and this atti- 
tude is further evidenced by the rigid control which 
they have maintained over the product during its 
experimental stage. 

I first became familiar with Pantopaque in Janu- 
ary- 1942. Prior to that time, Major Spurling and 
ISIajor Bell of Louisville had used it a great deal 


and, on their recommendation, some was fomarded 
to me for experimental clinical use as a check on 
their results. I was not aware at the time of the 
work being done at other clinics except at the 
Universit 3 ' of Rochester. 

We had been using lipiodol for myelography and 
for the most part had found it a fairly satisfactoq- 
contrast medium. There were, however, two out- 
standing objections to its use. First, it is a veq^ 
viscid oil with high surface tension and at times, 
on fluoroscopy, we saw filling defects which we 
thought were due either to herniated disk or tumor, 
which at operation proved to be small normal 
anatomical variations. Second, we found it diffi- 
cult to remove lipiodol completely, because of its 
tendencj' to break up into droplets and its viscosity. 

Our experience with pneumomyelography had 
never been satisfactory, though I am thoroughly 
aware of the excellent results obtained by Doctor 
Chamberlain in Philadelphia and Doctor Camp and 
his associates at the Mayo Clinic, and, indeed, by 
many' other groups. 

Pantopaque has solved many problems. It is a 
much less viscid oil than lipiodol, it moves within 
the spinal canal more rapidly, and because of its 
lessened surface tension it fills the root sleeves 
better and does not show false filling defects. Fur- 
thermore, it is easily removed. In most instances, 
one can recover by simple aspiration nearly all of the 
material, the usual experience being to leave one or 
two minute droplets. 

The technic for removing the oil is that described 
by Hampton and Kubik. Lumbar puncture is done 
with the patient lying on his face, the needle being 
inserted at either the fourth or fifth interspace ana 
carried through until it touches the anterior wau. 
The oil is then collected about the end of the needle 
under fluoroscopic observation, after which it 
removed by simple aspiration. 

Prior to entering the Army', I had used Pantopaque 
in approximately' 30 cases. In most of them the w 
was removed, but in 2 cases it w-as not remove • 
The cases in which the oil was removed showe no 
meningeal reaction. Those in which some of o' 
was left showed a mild cellular response, and in one 
of the two in which none of the oil was remove , a 
mild meningismus occurred, lasting about ^ 
davs. No residual svmptoms were observed. 

the highest cellular reaction was one 
ceils at the end of forty -eight hours. 
count after administration of Pantopaque ^ 
to 50 cells. This is almost identical with our exp 
ence with lipiodol. I think, therefore, that the o. 
potentialities of the two drugs are tlie sam^ 

Pantopaque, however, has two outstan 
v'antages. First, it is a more satisfactory' j 
for diagnostic purposes. Second, it can he 
more completely and more easily than ^ 
thereby ov'ercoming the one outstanding o 1 
to the use of contrast media, namely,^ tlm m ^ 
legal objection to leaving in the spina c 
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foreign body wliicli is visible on the x-ray plate. 

Dr. Strain has mentioned the comparative ab- 
sorbability of Panto])aque and lipiodol, and from 
my experience I find that Pantopaciiie is absorbed, 
or rather loses its radiopacity, much more rapidly 
tlian lipiodol. In those cases where only a few 
droplets of Pantoiiaque wore left, it was no longer 
demonstrable after two to four months. In the two 
instances where about 3 to 4 c.c. of oil was left, it 
could not be shown on x-ray plates six months later. 
Lipiodol is visible usually for two to four years, and 


occasionally never disappears. While, as recom- 
mended by the author, Pantopaque should be re- 
moved, in the event that one is not successful in re- 
moving it, I am convinced that no harm will result. 

There is one situation in which lipiodol is slightly 
more satisfactory than Pantopaque. Lesions of the 
cendcal area are sometimes difficult to visualize 
with Panto[)aque because the oil moves so rapidly 
that the defect is missed. With the more viscid 
lipiodol, small cervdcal dcfonnities will be seen that 
might be missed with Pantopaque. 
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S INCE THE introduction of Pantopaque^ 
in 1941 as a diagnostic aid in contrast 
myelography (1), 150 Pantopaque myelo- 
grams have been made at Strong Memorial 
and Rochester Municipal Hospitals. The 
fluidity of the new medium has greatly 
simplified myelography, and, through this 
property, the results obtained in the dem- 
onstration and study of minimal and 
maximal defects of the subarachnoid space 
have been especially satisfactory. Analysis 
of the resrdts shows that the accuracy of 
Pantopaque myelography, based on cases 
that have come to operation, is 95 per cent. 
Errors both in the use of the medium and 
in the radiological interpretation appear to 
be due more to subjective factors than to 
Pantopaque itself; thus, in the series re- 
ported here, most of the errors occurred 
among the first 50 cases. Since a persoimel 
of varied degrees of experience was in- 
volved, these errors probably represent the 
training period required to obtain high 
accuracy. 

MYELOGRAPHY WITH PANTOPAQUE 

Pantopaque is particularly satisfactory 
in contrast myelography of the lumbar and 
cervical regions of the spine. The series 
reported here, however, includes so few 
cerwcal myelograms that the discussion 
will be limited to the lumbar region. 

To reduce the excretory load on the body 
to a minimum, Pantopaque should always 
be removed from the spinal canal after the 
examination has been completed. This is 
easily accomplished by the procedure of 
Kubik and Hampton (2) provided a satis- 
factory’’ mid-line puncture is made for the 


injection of the medium. With a good 
mid-line puncture the examination, in- 
cluding injection and removal, usually may 
be completed within fifteen to twenty 
minutes. 

Position of Patient : The patient is placed 
prone on a tilting fluoroscopy table with 
the head turned to either side. The hands 
grasp the edge of the table top at the level 
of the shoulders so that they will be out of 
the way, and so that the patient can steady 
himself during the examination. A small 
pillow is placed under the lower portion of 
the abdomen in order to straighten the 
lumbar curve moderately. The feet are 
placed firmly against the ftoorest of the 
tilt table. 

Injection of Pantopaque: Sterile precau- 
tions should be employed as in a routine 
lumbar puncture. The injection is ma.de 
in the mid-line, usually between the third 
and fourth lumbar spinous processes. If a 
lesion is suspected at that level, however, 
the interval above or below (preferably 
below) should be selected. If injection in 
the lumbar subarachnoid space is aot 
feasible, cisternal injection may be em- 
ployed. After the skin and the sub- 
cutaneous tissues have been anesthetize 
by infiltration with procaine, an IS- or 
20-gauge needle, preferably with shor 
bevel, is introduced into the subarachnoi 
space. After the ligamentum flavuiu 
been encountered, the needle is ^ 
gradually, with great care. When o 
operator is certain that the needle 
entered the subarachnoid space, the she 
is removed, and 3 to 5 c.c. of spinal u* 
is aspirated and collected for protein 
termination. A previously prepared o-c. • 
syringe containing 3 c.c. of Pantopaque 
then secured to the adaptor of the nee 
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and the contrast medium is slowly in- 
jected. This should be accomplished 
easily; if marked resistance is encountered, 
tlie exact position of the needle should be 
checked. WHien tlic Pantopaque has been 
introduced into tlie subarachnoid space, the 
syringe is detached from the needle and tlie 
stilettc is replaced. A sterile gauze dressing 
is then placed over tlie needle and the pa- 
tient is ready for the examination. 

Fluoroscopy and Roentgenography: After 
the examiners have become dark-adapted, 
a fluoroscopic examination is made. The 
Pantopaque should be seen jiooled in the 
middle lumbar region and near the point 
of tlie needle. Normal landmarks arc tlien 
detennined so Uiat each interspace may be 
recognized on examination. A marker is 
applied to the back of the patient to label 
and to lateralize the films. Should the 
amount of injected Pantopaque jirove to 
be too small, because of a large subarach- 
noid space, an additional .3 c.c. should be 
injected. The foot of the tilt table is first 
lowered gradually, and the flow of tlie 
column of Pantopaque is studied carefully. 
AA^ien the Pantopaque has collected in the 
terminal portion of tlie subaraclinoid space, 
the table is then tilted slowly in tlie oppo- 
site direction, and the flow of the medium 
is again observed. To prevent tlie Panto- 
paque from passing into tlie cranial ven- 
tricles, where it may be immobilized, or 
from flowing too rapidly over the lumbar 
cunre, which may lead to globulation, the 
examiners should avoid lowering the head 
of the patient too rapidly. These maneu- 
vers may be repeated until a satisfactory 
examination has been completed. Some- 
times it may be desirable to roll the patient 
from side to side in order to study each 
root adequately. 

During fluoroscopy the movement of the 
image of the column of Pantopaque is ob- 
served closely for deviations in flow. If 
the image is indented, or if the flow of the 
column is partially or completely arrested, 
the behavior of the Pantopaque in the 
region of the vertebral column in which the 
defect occurs is carefully studied. Postero- 
anterior roentgenograms are taken rou- 


tinely to demonstrate the third, fourth, and 
fiftli lumbar intervertebral disk spaces. To 
demonstrate medially located lesions, the 
postero-anterior views may be supple- 
mented with lateral and lateral-posterior 
roentgenograms. Defects demonstrated 
must be constant, and there must be agree- 
ment among the obsen’^ers as to their pres- 
ence before concluding the examination. 
Average technical factors that may be em- 
ployed for the spot films are as follows: 
distance, 2.5 inches; kv. p., 85; ma., 100; 
time, 1/10 to 3/10 second, depending on 
the thickness of the patient. The area 
under investigation is diaphragmed as 
closely as possible to provide the maximum 
contrast possible. For the lateral and 
lateral-posterior views a Potter-Bucky dia- 
phragm should be employed. It is essen- 
tial that the fluoroscopic table be equipped 
until an efficient apparatus that permits 
rapid switching from fluoroscopy to roent- 
genography. 

Removal of Pantopaque: At the comple- 
tion of the examination, the Pantopaque is 
collected around the tip of the needle under 
fluoroscopic visualization and aspirated by 
means of an empty sterile syringe attached 
to the lumbar puncture needle. It is usu- 
ally possible to remove SO or 90 per cent of 
the injected Pantopaque without difficulty, 
but success in removing all the medium is 
determined usually by tlie accuracy with 
which the mid-line puncture was made. 
The amount removed can be identified in 
the barrel of the syringe, where it forms a 
layer under the spinal fluid simultaneously 
aspirated. Sometimes it is necessary dur- 
ing aspiration to turn the needle gently 
when its bevel becomes blocked by a nerve 
root or a meningeal margin. Occasionally 
the medium must be maneuvered under 
the tip of the needle two or three times 
under fluoroscopic visualization before all 
of it can be removed. In rare instances all 
these procedures are unsatisfactory, in 
which case the simplest practice is usually 
to make another lumbar puncture at a 
lower level, for example between L6 and 
SI. At all events, before removing the 
needle a roentgenogram should be taken 
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S INCE THE introduction of Pantopaque^ 
in 1941 as a diagnostic aid in contrast 
myelography (1), 150 Pantopaque myelo- 
grams have been made at Strong Memorial 
and Rochester Municipal Hospitals. The 
fluidity of the new medium has greatly 
simplified myelography, and, through this 
property, the results obtained in the dem- 
onstration and study of minimal and 
maximal defects of the subarachnoid space 
have been especially satisfactory. Analysis 
of the results shows that the accuracy of 
Pantopaque myelography, based on cases 
that have come to operation, is 95 per cent. 
Errors both in the use of the medium and 
in the radiological interpretation appear to 
be due more to subjective factors than to 
Pantopaque itself; thus, in the series re- 
ported here, most of the errors occurred 
among the first 50 cases. Since a personnel 
of varied degrees of experience was in- 
volved, these errors probably represent the 
training period required to obtain high 
accuracy. 

MYELOGRAPHY WITH PANTOPAQUE 

Pantopaque is particularly satisfactory 
in contrast myelography of the lumbar and 
cendcal regions of the spine. The series 
reported here, however, includes so few 
cervical myelograms that the discussion 
will be limited to the lumbar region. 

To reduce the excretory load on the body 
to a minimum, Pantopaque should always 
be removed from the spinal canal after the 
examination has been completed. This is 
easily accomplished by the procedure of 
Kubik and Hampton (2) provided a satis- 
factory mid'line puncture is made for the 


injection of the medium. With a good 
mid-line puncture the examination, in- 
cluding injection and removal, usually may 
be completed within fifteen to twenty 
minutes. 

Position of Patient: The patient is placed 
prone on a tilting fluoroscopy table with 
the head turned to either side. The hands 
grasp the edge of the table top at the level 
of the shoulders so that they will be out of 
the way, and so that the patient can steady 
himself during the examination. A small 
pillow is placed under the lower portion of 
the abdomen in order to straighten the 
lumbar curve moderately. The feet are 
placed firmly against the ftoorest of the 
tilt table. 

Injection of Pantopagiie: Sterile precau- 
tions should be employed as in a routine 
lumbar puncture. The injection is made 
in the mid-line, usually between the third 
and fourth lumbar spinous processes. If a- 
lesion is suspected at that level, however, 
the interval above or below (preferably 
below) should be selected. If injection in 
the liunbar subarachnoid space is not 
feasible, cisternal injection may be em- 
ployed. After the skin and the su - 
cutaneous tissues have been anesthetize 
by infiltration with procaine, an 18- or 
20-gauge needle, preferably with short 
bevel, is introduced into the subarachnoi 
space. After the ligamentum flavum as 
been encountered, the needle is tttset ^ 
gradually, with great care. WhOT 
operator is certain that the neede i 
entered the subarachnoid space, the . , 
is removed, and 3 to 5 c.c. of spina 
is aspirated and collected for protein 
termination. A previously prepared o- • • 
syringe containing 3 c.c. of Pantopaq 
then secured to the adaptor of the ne 
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of Pantopaque in contrast myelography. 
Ill the first case (Fig. 2) there is a miiiiinal 
defect with an absent root. Defects of this 
type are easily shown witli Pantopaque, 
altliough such a lesion is seen more clearly 
on the roentgenogram tlian during fluoro- 
scopy. For this reason it is desirable to 



Fig- 2. Minimal defect with absent 
root at L4. 


process the films during the course of the 
■examination, so that it will not be neces- 
sary to repeat the injection and removal of 
the medium should the results be equivocal. 
In the second case (Fig. 3) a rather unusual 
niultiple defect is shown in the myelogram. 
Here, too, the fluidity of Pantopaque is re- 
sponsible for the result. These illustrations 
serve to emphasize that the extremes are 
■usually the most difficult defects to demon- 
strate accurately. Defects intermediate in 
size are readily recognized both during 



Fig. 3. Multiple defects at L3 and L4. 


fluoroscopy and roentgenographically. 
Complete obstructions, particularly those 
at L5, are frequently difficult to differen- 
tiate from congenital variations of the sac 
in this area. In this connection, the studies 
of Horwitz (3) on the anatomical variations 
of the lower lumbar and sacral regions show 
that the termination of the caudal canal 
varies greatly from individual to individual. 
In those cases where a high termination of 
the lumbar sac is seen during fluoroscopy, 
a roentgenogram should be taken with the 
patient in a nearly erect position. The 
differentiation between a high termination 
and a block can be determined usually from 
the film. A high termination will show a 
tapering of the lumbar sac with the sacral 
root sleeves clearly evident, whereas a 
block will present an abrupt transverse 
cut-off of the Pantopaque column. 
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A S THE TREATMENT of intraspiiial pro- 
- trusion of inten'crtebral disks be- 
comes more common, increasing efforts 
are being made to find a simple and accu- 
Tate but safe objective method for the 
•diagnosis of tliis disorder. Witliout enter- 
ing into a detailed discussion, it is safe to 
state tliat neither air, lipiodol, nor tlioro- 
trast has proved to be tlie ideal contrast 
medium. Witla air tliere is often insuffi- 
cient contrast for clear definition of minor 
protrusions. With lipiodol the removal 
■of the oil is often inadequate and at times 
■uncomfortable for the patient. Removal 
•of thorotrast is time-consuming and usu- 
ally incomplete, so tliat its use is not witli- 
•out risk. 

In an effort to find a more satisfactory 
medium, Warren, Strain, Plati, and asso- 
ciates (1, 2) developed ethyl iodophenyl- 
nndecylate, a mi.\ture of isomers obtained 
hy the addition of iodobenzene to ethyl 
undecylate, in the presence of aluminum 
•chloride. It contains 30.5 per cent of 
iodine in firm organic combination. It is 
•called “Pantopaque.” The chemistry and 
the clinical uses of this product were de- 
scribed at the 1942 meeting of the Radio- 
logical Society of North America. These 
investigators state that Pantopaque is 
slowly absorbed from the spinal canal — 
3 c.c. being absorbed within a year. It is 
•a clear, colorless oil, less viscid and fighter 
than lipiodol but heavier than spinal 
fluid. It is considered to be inert, and so 
far there have been no reports that it 
produces an irritation of the meninges. 


The opinions or assertions contained herein are the 
P’' ones of the writers and are not to be construed 
•as official or reflecting the views of the Navy Depart- 
TOMt or the naval service at large. 

R^ad by title at the Twenty-ninth Annual Meeting 
rf, Radiological Society of North America, Chicago, 
111., Dec. 1-2, 1943. 


Because of tliese properties, Warren and 
his associates were able to aspirate it more 
easil}'^ from the spinal canal and recom- 
mended it as a medium for myelography. 
The product was manufactured by the 
Eastman Kodak Company, and its distri- 
bution was limited to the Armed Forces 
during tlie trial period. The second clini- 
cal report ivas made by Spurting and 
Thompson (3), who used Pantopaque in 
over 200 cases. Their results were so 
satisfactory that “Pantopaque myelograms 
are made routinely on all disk patients at 
tlie Walter Reed General Hospital, where 
surgery is contemplated.” They, like 
the Warren group, removed the oil by 
aspiration with a syringe. 

The purpose of this paper is (1) to relate 
our experiences with Pantopaque; (2) 
to describe a new and satisfactory method 
for the removal of the oil; (3) to com- 
ment briefly on the indications for spinal 
myelography. 

Pantopaque in our experience has been a 
satisfactory contrast medium for spinal 
myelography. It is of about the same 
opacity and hangs together in one mass al- 
most as well as lipiodol. The glass ampule 
in which it comes contains 3 c.c., a sufficient 
quantity. Its use has produced no reac- 
tions of which either we or the patients are 
aware. Its great advantage lies in the 
fact that it is much easier to remove from 
the spinal canal than lipiodol. All in all, 
we consider it superior to other contrast 
media and will continue to use it until 
something better is developed. 

The radiographic examination is done 
in the usual way. Thirty minutes prior 
to the examination the patient is given a 
quarter of a grain of morphine sulfate 
hypodermically to allay his anxiety and 
to make him a little drowsy. This is not 
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Relaxed During Valsalva After Removal 


Fig. 3. Pantopaque is a satisfactory contrast incdium for the routine localization of protruded disks, especially 
since it can be removed by utilizing physiological incchanistns for increasing the intraspinal pressure. 

Case 3: F. A. S., water tender, second class, age 33, sufTered attacks of "lumbago” during the past four years. 
In the last four months there had been a gradually increasing back pain accompanied by right sciatic pain. These 
pains were aggravated by sneezing and coughing. The ankle jerks were equal, but there was hypesthesia over the 
lateral aspect of the right leg. During the myelographic examination a protruded disk was found between the 
third and fourth lumbar vertebrae on the right. The patient was operated upon, with relief of symptoms, and 
returned to duty. 

necessary, but it puts the patient at ease remains in place throughout the examina- 
and makes him more co-operative. The tion. 

lumbar puncture is done with the patient The usual fluoroscopic study of the lum- 
lying on his side. The needle should be bar subarachnoid space is carried out, the 
inserted squarely into the center of the patient being tilted slowly up and down 
spinal canal to facilitate the removal of so that the oil is retained in a single mass 
the oil. When the needle is in the proper and flows over each disk in the prone and 
position, the spinal fluid flows out freely, in both oblique positions. A spot-film 
Three cubic centimeters of fluid are then device is used, and instantaneous ex- 
removed and 3 c.c. of Pantopaque are in- posures are made of all filling defects or 
jected. The stilette is replaced in the those even faintly suspicious, 
needle and the patient turns over on his At the completion of the radiographic 
stomach and stretches out on the radio- examination the patient remains in the 
graphic table. The lumbar puncture needle prone position and the craniad portion of 

Case 1 (Fig. 1) : J. p., seaman, second class, age 24, six months prior to admission strained his back, lowering a 
boat. Shortly thereafter he began having right sciatic pain. Examination revealed a diminished right ankle jerk and 
hypesthesia over the lateral aspect of the right leg and foot. Myelography showed a definite but slight narrowing 
01 the on column opposite the fifth intervertebral disk. A ruptured disk was removed at operation and svmptoms 
were relieved. 

. J- W. H., (Fig. 2) : Marine private first class, age 23, had eomplained of pain in the low back and 

right hip at intervals for the past three years. It had been worse the past six months. The neurological and myelo- 
graphic examinations were negative. 

long history of back pain and apparent inability to perform his military duties, it was important to 
a protruded disk before transferring the man for medical treatment and ultimate dis- 
“arge. Myelography in such cases can be helpful in ruling out malingering. 



244 


Wendell G. Scott and Leonard T. Furlow 


September 1944 


Relaxed During Valsalva After Removal 

Fig. 4. Pantopaque is preferable to air in most instances for the detection of minor displacements of the ^xillafy 
sheaths caused by protruded disks. The axillary sheath for the fifth lumbar nerve on the left is incompletely nllea 
and is displaced slightly upward. This minor defect is often difficult to observe on air myelo^ams. . i, j 

Case 4: W. N. F., Marine corporal, age 24, had experienced a gradually developing pain in the low.back ana 
doivn the back of the left teg for the past four months. He received intensive orthopedic treatment, including a 
fasciotomy, without relief. The neurological examination was negative. . . 

This case illustrates the point that the clinical diagnosis of protruded disks is not always easy and simple; otner- 
wise the patient might have been spared the orthopedic measures. It indicates, also, that not all the physician 
coming in contact with these patients possess the same superior background, experience, diagnostic acumen, an 
surgical skill. 




the column of oil is flowed beneath the 
tip of the lumbar puncture needle. The 
stilette is removed and spinal fluid bubbles 
out of the needle. No syringe is attached 
to the needle and no effort is made to 
aspirate the oil by suction, since in so doing 
the nerve roots are frequently pulled 
against the needle and cause pain as well 
as block the exit of the oil. Instead, the 
patient is told to take a deep breath and to 
bear down as if he were attempting to 
move his bowels. This, of conrse, is Val- 
salva’s well-known experiment of forced 
expiration against a closed glottis and 
has the effect of increasing the intraspinal 
pressure. 

During the Valsalva maneuver, two 
things happen to the column of opaque oil : 
first, the whole column tends to move 


craniad a distance of from 0.5 cm. to as 
much as 5 to 8 cm.; second, the column 
becomes narrowed (Figs. 1-3). These 
changes are the result of an engorgement o 
the venous plexuses that surround the dura 
and can be demonstrated by taking spo 
films before and during forced expiration 
against the closed glottis. During t e 
period of increased intraspinal pressure, 
the spinal fluid, which is very thin an 
lacks viscosity, is displaced, leaving 
oil in more intimate contact with the ip 
of the needle so that it can be expelle • 
The oil comes bubbling out of the nee e, 
usually in droplets interspersed with spin 
fluid. The Valsalva maneuver is repea 
as often as is necessary until all < 

removed. As a rule, this is accomp 'S i 
within twenty minutes, but occasiona y 
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Relaxed Xegative Valsalva After Removal 


Fig. 5. Pantopaque myelography can he used to advantage when the clinieal and neurological findings are not 
absolutely typical and air myelograms arc not definite. In such cases myelography with Pantopaque can be a 
helpful factor in the detection of a protruded disk or the demonstration of normal disks to eliminate an exploratory 
operation. 

Case 9: J. F., chief machinist's mate, age 41. Air myelograms had been donepreviously in this case and had not 
afforded decisive information. On May 14, 1943, an exploratory laminectomy was done for a suspected ruptured 
disk. Doth the fourth and fifth disks were examined, but no herniation of the nucleus pulposus or a protruded disk 
was found. The dura was opened and no tumor was seen. Later the patient was transferred to this hospital, 
still complaining of back pain, although the pain in his leg was almost entirely relieved. Examination revealed a 
decreased knee jerk and an area of hypesthesia over the region of the fourth lumbar dermatome. 

With Pantopaque as the contrast medium, a myclographic examination revealed a complete block of the sub- 
arachnoid space at the upper limits of the laminectomy and a narrowing at the lower limits due to postoperative 
adhesions. No disk changes were observed. Since no abnormal disk changes were found at operation and none 
during myelography, the disks can be considered normal. It is our opinion that the laminectomy might have been 
avoided by doing the myclographic examination first. This patient was subsequently referred to the orthopedic 
service for disposition. 

This case is one of the few in which the oil was not successfully removed. The needle was accidentally and 
unknowingly pushed outside the space containing the oil, as is shown on the films. 


may take as long as forty minutes. At 
intervals the patient is examined fluoro- 
scopically and the table is adjusted to 
keep the diminishing oil column beneath 
the tip of the needle. 

By this method we have been able to 
remove all but a few drops of the oil in 
every case in which any oil at all was ex- 
pelled. Out of 50 cases we have had two 
failures. In one patient who had had a 
previous lumbar laminectomy with intra- 
dural exploration, there were intradural 
adhesions, and it was thought that they 
were responsible. On reviewing the films, 
however, it was discovered that the needle 
had been moved out of the subarachnoid 
space during the examination. The sec- 
ond failure was in a very uncooperative 


patient and was due to this cause rather 
than any other (Fig. 2). In the initial 
examinations the removal of the oil was 
not accomplished with the greatest of 
ease and required some persistence but, at 
that, we believe it is a simple, quick, and 
efficient method, while it has the added 
advantage that it does not cause%ie patient 
pain. 

This brings us to the question: “Is con- 
trast myelography necessary.?” This is a 
pertinent inquiry, particularly in view of 
the opinion of some (4, 5) that it is not 
necessary and should be dispensed with. 
Basically, this difference of opinion can be 
explained by the fact that not all surgeons 
specializing in this field have the same 
background, experience, diagnostic acu- 



Relaxed After Removal 

Fig. 6. Myelography can be used to rule out protruded disks in patients with sciatic pain before they are sub- 
mitted to orthopedic surgery. 

Case 6 ; O. J. M., seaman, second class, age 35, had for two months experienced a knife-like pain radiating 
the back of the right leg from the hip. Sneezing or coughing aggravated the pain. Walking or work also 
it. There were periods of complete freedom when the patient was lying down or was not required to work, ' 

rological examination was negative. Routine radiographic examination revealed a lumbarization of the sacro 
on the left, which is a common congenital anomaly. It probably bore no relationship to the back pain. 
phy was negative. The patient was transferred to the orthopedic service for spinal fusion because of ineapa 
tating pain 

men, or surgical skill. We do not believe bronchography, pyelography, cholecystog- 
that it is necessary to do myelographic raphy, etc. In other words, if the indica- 
examthation in cases that are definite and tions for operation are so convincing tha 
clear cut. ^One neurological surgeon (3) the surgeon can assume full responsibili ) 
estimates ^^^t this group constitutes about for the accuracy of his findings, 

60 per cent of the patients with intraspinal raphy is not necessary. On the o e 
protrusions of the lumbar disks. Even hand, many men prefer some support “O ^ 
at this time, however, the clinical signs an objective examination before submit iflo 
of intraspinal disk protrusion are not al- their patients to major surgery. At 
ways so characteristic as to warrant opera- present time we feel that there is a pmc 
tion without objective and confirmatory method for myelographic examinations, 
myelographic evidence. Myelography though the future will undoubtedly 
then should be used in much the same way greater refinements and newer con 
as radiographic examination with other media (Figs. 3-6). 
contrast media, such as ventriculography. Another indication for myelograp y ^ 



Relaxed After Removal 

Fig. 7. Persistence or recurrence of pain after an operation for the removal of a disk is an indication for myelog- 
raphy to detect a recurrence or an incomplete removal of the disk. By contrast myelography in such instances, it is 
usually possible^ to determine if the disk was completely removed, if it recurred, or if another disk has protruded. 
It w even more important to do a myclographic examination if none has been previously performed. 

Case 8; R. B., Marine sergeant, age 28, had been operated on elsewhere in November 1942, with an inter- 
laminar removal of a ruptured disk between the fifth lumbar vertebra and the sacrum. His symptoms were some- 
th W Improved for a time but recurred. He complained of low back pain which radiated down the left leg. The 
Y r Y ankle jerk was absent and hypesthesia was present over the lateral aspect of the left leg. Myelographic ex- 
Pantopaque revealed a defect at the fifth disk on the left, with obliteration of the axillary sheath. 
/'U the second operation the remainder of the disk — " ’ ’ 


■ and the patient returned to active duty. 


; was found and removed. The symptoms gradually subsided 


the examination of patients who have a 
persistence or a recurrence of back pain 
following an operation for a protruded disk. 
In these cases myelography is of value to 
determine if the pain is due to incomplete 
removal of the operated disk, to a recur- 
rence, or protrusion of another disk at a 
different level (Fig. 7). 

Similarly, a myelographic examination 
IS of value to demonstrate negative or nor- 
mal ^ disks in patients with recurrence or 
persistence of pain after an operation for 
a protruded disk. Objective radiographic 
evidence will greatly aid in the subsequent 


treatment and disposition of these patients? 
This is particularly true in the handling of 
industrial cases, as well as those in the 
Armed Services (Fig. 8). ^ 

Myelography is also helpful in^fee posi- 
tive identification of multiple protruded 
disks and gives the surgeon aid in localizing 
the herniated disks and in sparing many 
patients unnecessary exploration of normal 
disks (Fig. 9). 

SUMMARY AND CONCLUSIONS 

1. Pantopaque is a satisfactory con- 
trast medium for spinal myelography. 
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Fig. 8. Myelography is of value to demonstrate negative or normal disks in patients with recurrence or persist- 
ence of pain after an operation for a disk. This is particularly important in industrial and military practice, wnere 
the patient may wish to prolong or e.xaggerate his pain and degree of disability. _ . ■ 

Case 8; E. S. T., Marine corporal, age 34, began in April 1943 to complain of low back pain which r?“iat 
down the left leg. The pain gradually increased in frequency and intensity. It was aggravated by sneezing a 
coughing. Various types of treatment were given without permanent relief. Neurological examination revM 
hypesthesia over the lateral aspect of the left leg and the base of the great toe. The diagnosis of a Diptut™ 
between the fifth lumbar vertebra and the sacrum on the left ivas made. On Jan. 21, 1943, the ruptured (hs^ 
removed by the interlaminar method. The patient’s condition improved and he was returned to 
April 21, 1943. He was readmitted on May 29, 1943, complaining of backache and slight leg pain. ^ 
with Pantopaque was negative, and all the oil ivas easily removed ivithout discomfort. With this 
plus the knowledge that there were no postoperative complications, it was possible to transfer the patient 
orthopedic service for a few manipulative and physical therapy treatments, which were folloived by prompt r 
to duty. 


In our experience, it is the most satisfactory 
one to date. It seems to produce no unfa- 
vorable reactions and is removed from the 
spinal canll without difficulty. 

2. A new procedure is described for the 
removal of Pantopaque after completion of 
the radiographic examination, by methods 
designed to increase the intraspinal pres- 
sture rather than by use of a syringe with 
positive suction. By this means it has been 
possible to remove all but a few drops of the 
oil, without pain to the patient. 

3. The value and use of myelographic 


examinations are discussed and 
presented to illustrate the indications bo 
before and after operative procedures o 
protruded disks. 

U. S. Naval Hospital 
Seattle, Wash. 


1 . 
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Relaxed Oblique View After Removal 


Fig. 9. Myelography is of value in the recognition of multiple protruded disks or other lesions. The detection 
of multiple protruded disks makes it possible for the surgeon to know just what disks must be examined and 
removed. Likewise, the finding of normal disks by myelography and the accurate visualization of the protruded 
disk eliminate needless exploration of normal disks. 

Case 7: D. L. H., carpenter’s mate, third class, age 41, experienced a gradual onset of pain in the back and 
down the left leg five months before admission. Pain was aggravated by coughing and sneezing. Orthopedic 
measures gave no relief. The left ankle jerk was reduced and hypesthesia was found along the lateral aspect of the 
left leg from the knee to the ankle. Following operation for the removal of the disk, symptoms disappeared. 

The large defect between the third and fourth lumbar vertebrae was originally thought to be due to a disk, but 
at operation was found to be the result of large veins. The lower defect proved to be a protruded disk. 
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Radiation Therapy of Lymphoid Tissue in the 

Nasopharynx and Pharynx 

HOWARD HICKS ASHBURY, B.S., M.D. 

Baltimore, Md. 


D uring the Fi\^-YEARinter\’al between 
1939 and 1943 inclusive, 157 patients 
were treated with roentgen rays and/or 
gamma rays for the remoA’-al of lymphoid 
tissue in the nasopharynx and pharynx. 
Of these patients, 86 (55 per cent) were 
males and 71 (45 per cent) females. The 
greatest incidence occiured in the first dec- 
ade, with an even spread in middle age and a 
rapid decline above the fifth decade. Ap- 
proximately one-third of the patients were 
less than fifteen. The youngest was nine 
months; the oldest, sevent 3 r-eight years. 
The distribution of cases was as follows: 
up to nine 3 ’’ears of age, 44 (28 per cent) ; 
ten to nineteen years, 24 (15.2 per cent) ; 
twenty to twenty-nine, 29 (18.6 per cent); 
thirty to thirty-nine, 25 (15.9 per cent); 
forty to forty-nine, 19 (12.1 per cent); 
fifty to fifty-nine, 10 (6.3 per cent) ; sixty 
to sixty-nine, 4 (2,5 per cent); seventy 
to sevent 5 ’--nine, 2 (1.2 per cent). 

Symptoms fell into three mam classes. 
In the group of 27 cases (17 per cent of the 
series) whidi presented demonstrable hear- 
ing losses, audiograms were obtained when- 
ever possible. Fifty-one patients (32 per 
cent) had lymphoid masses large enough to 
obstruct respiration, as was evidenced by 
mouth breathing. Almost all of the pa- 
tients (144, or 92 per cent) had some form 
of upper respirator)'- infection, such as 
phai^mgitis, otitis media, sinusitis, tonsil- 
litis, etc. in this group, 13 of the children 
had acute cervical adenitis; 8 had otitis 
media; 3 had acute rheumatic fev'^er; 4 
had asthma. 

The amount of lymphoid tissue present 
was classified on an arbitrar}' basis from 
one to four plus. One plus represents a 
minimal amount of tissue, usually in the 


form of small flecks over the mucous mem- 
branes. Two plus represents a more notice- 
able amount, but not sufficient to cause 
obstruction; three plus means sufficient 
lymphoid tissue to cause mouth breathing. 
Four plus is reserv’^ed for those cases where 
the tonsils meet in the mid-line or where 
the nasopharynx is so choked with ade- 
noids that little, if any, air space remains. 
Sixteen cases, or 10 per cent, were classified 
one plus; 90, or 57 percent, two plus; 36, 
or 23 per cent, three plus; the remaining 
15 (10 per cent) fell in the four plus group. 

The first cases in this series were treated 
with extremely conservative amounts of 
radiation, as it is beheved that in the treat- 
ment of benign conditions there is seldom 
justification for the production of er)'the- 
mas or other permanent radiation side 
effects. Aside from temporary dr 3 mess of 
mouth, which is an occasional minor com- 
plaint, no such effects have been noted. 
By proceeding slowly and cautiously, it 
was found that the average patient could 
tolerate -odthout untoward effects SOO to 
1,200 tissue roentgens, administered to the 
nasopharynx and pharynx within a perio 
of four to fiv'e weeks. The dosages em- 
ployed are shown in Table I. The results 
obtained were good. This dosage was \ eO' 
satisfactory for young children; but »i 
older children and adults, it did not alwa}S 
completely clean out the lymphoid tissue 
from the nasopharynx. 

Hence, an applicator was devised ) 
means of which 25 mg. of adequa ^ 
filtered (1.0 mm. platinum) radium cou^ 
be introduced into the nasophar}U- 
through each naris. By leaving 
radium in place for one and 
a dose of 75 mg. hr. is defivered, an 
this has been selected as standard os o 
in almost aU cases. No mifav'ora ^ 
action has been produced by this pu 


• Read br tide at the Twenty-ninth Annual Meet- 
ing of the Radiological Society of North America. 
Chicago, 111., Dec. 1-2, 1943. 
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Table I : Roentgen Dosage in Cases Not Receiving 
Gamma Radiation 


Tissue Roentgens Cases 


a~ 09 0 

100- 199 0 

200- 299 5 (5.1%) 

300- 399 3 (3.0%) 

400- 499 3 (3.0%) 

600- 599 4 (4.0%) 

600- 699 4 (4.0%) 

700- 799 1 (1.0%) 

800- 899 15 (15.3%) 

900- 999 17 (17.3%) 

1000-1099 16 (15.3%) 

1100-1199 17 (17.3%) 

1200-1299 4 ( 4.0%) 

1300-1399 5 (5.1%) 

1400-1499 1 (1.0%) 

1500-1699 0 

1600-1699 2 (2.0%) 

1700-1799 0 

1800-1899 1 (1.0%) 

1900-2000 1 (1.0%) 


Total 98 


dure, and it has been possible with this sup- 
plementary radiation to reduce the roent- 
gen tissue dosage and obtain a superior 
end-result. The cases treated by the com- 
bination of roentgen and gamma rays are 
tabulated in Table II, where it is seen that 
only 8 out of 62 cases required over 1,000 
tissue roentgens. 

From these studies the following basic 
procedure has been evolved; Within a 
period of twenty-nine days, the patient 
receives three pairs of roentgen-ray treat- 
ments, a radium treatment, and two more 
pairs of roentgen-ray treatments. Two 
treatments are given in the first week, and 
the remaining ones are administered at 
weekly intervals. In other words, the 
patient receives x-ray treatments on the 
first, fourth, eighth, twenty-second and 
twenty-ninth days and a radium appli- 
cation on the fifteenth day. The physical 
factors employed are 200 kv.p., 60 cm. 
target-skin distance, 0.5 mm. copper filter, 
10 cm. diameter round cone, 125 r (as meas- 
ured in air) to each of two ports, one on 
each side of the face and neck. In select- 
ing the ports, the central beam is directed 
perpendicularly to the sagittal plane of 
the head with the upper edge of the treat- 
ment cone tangent at the external auditory 
canal to an imaginary horizontal plane 
passing through the canal. The radium 


treatment, as previously noted, consists of 
75 mg. hr. in tlie nasopharynx. Figure 
1 is a typical therapy chart. When more 
roentgen therapy is required than is de- 
livered by this basic technic, the addi- 
tional radiation should be administered 
perorally, rather tlian by increasing the 
dosage through the lateral ports which 


Table II: Roentgen Dosage in Cases Receiving 
Gamsia Radiation* 


Tissue Roentgens 


Cases 

0- 99 

2 

(3.2%) 

100- 199 

0 


200- 299 

1 

(1.0%) 

300- 399 

0 


400- 499 

0 


500- 599 

2 

(3.2%) 

GOO- 099 

3 

(4.8%) 

700- 799 

2 

(3.2%) 

800- 899 

32 (51.6%) 

900- 999 

12 (19.3%) 

1000-1099 

3 

(4.8%) 

1100-1199 

1 

(1.6%) 

1200-1299 

1 

(1.6%) 

1300-1399 

1 

(1.6%) 

1400-1499 

1 

(1.0%) 

1500-1599 



1600-1699 

0 


1700-1799: 

0 


1800-1899 • 

0 


1900-2000 

1 

(1.0%) 

Total 

62 



* The discrepancy in the number of cases listed in 
Tables I and II (160 rather than 157) is due to the fact 
that 3 cases were retreated. 


have been described. A dose of 1,000 skin 
roentgens (back-scatter included) is con- 
sidered the safe upper limit for any single 
port. 

During the course of this work, numer- 
ous impressions have been formed. These 
impressions we believe will be confirmed 
with further experience. The gratifying 
results obtained in the treatment of con- 
duction deafness in children are outstand- 
ing. Two illustrative cases follow: 

Case I: N. H., white male, aged eleven years, 
was referred by Dr. S. L. Fox on June 19, 1943. 
The tonsils had been removed previously. Botli 
eustachian orifices were completely obliterated by 
lymphoid tissue, which extended down the posterior 
pharyngeal wall. The patient showed considerable 
hearing loss, as was demonstrated on the audiogram 
of June 15. Between June 19 and Aug. 23 (sixty-six 
days) the patient received 1,920 tissue roentgens, 
and on July 13 he received 75 mg. hr. of radium. 
By the middle of September, hearing was relatively 
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CALIBRATED PHYSICAL FACTORS 
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DESCRIPTION OF APPARATUS 
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DAILY RECORD OF TREATMENT 


DAY 

DATE 

1942 

TECH 

REGION TREATED 

FIELD 
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fsd 

cm 
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r 

AIR 

QUANTITY ON SKIN 

QUANTITY ON DISEASE 
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11 
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Fig. 1. Typical therapy chart. 


normal. The latest audiogram, Dec. 4, 1943, 
demonstrates this improvement (Fig. 2). 

Case II ; V. K., white female, aged ten years, 
was referred by Dr. F. A. Kayser on Oct. 1, 1943. 
The patient was deaf enough to require a hearing 
aid constantlj' and to attend a school for deaf 
children. There was sufficient lymphoid tissue in 
the nasophar 3 mx to obstruct breathing and obscure 
the eustachian orifices. The tonsils and adenoids 
had been removed, but they had recurred, and the 
child had a long history of upper respiratory in- 
fection. Between Oct. 1 and Oct. 30 (twenty-nine 
days) she received 950 tissue roentgens and a radium 
treatment of 75 mg. hr. By the middle of Novem- 
ber she had discarded the hearing aid and could hear 
easily when seated on the back row in the school 
room. On Jan. 8, 1944, Dr. Kayser reported the 
hearing to be normal. The lymphoid tissue showed 
complete regression, mouth breathing had stopped, 
and there was no infection present. The improve- 
ment in the child’s general appearance was re- 
markable. 

Equally gratifying have been the results 
in those children who suffer principally 
from respiratory obstruction and infection. 
Two more typical case histories follow ; 

Case III: C. G., white male, aged five years, 
was referred by Dr. T. F. Daniels with a diagnosis 
of acute follicular tonsillitis and acute bilateral 


cervical adenitis. Sulfadiazine had been admin- 
istered without favorable results. X-ray therapy 
was initiated on July 31 and completed on August 
21, 1,143 tissue roentgens constituting the dosage. 
No radium was used. The child made a rapid an 
uneventful recovery. On Jan. 15, 1944, there vas 
no evidence of residual lymphoid tissue, and there 
were no s\-mptoms. 

Case IV : J. S. H., Jr., white male, aged six years, 
was referred by his father, Dr. J. S. Harding. ^ 
patient had an almost continuous coryza with pos 
nasal drip, cough, slight deafness, and mouth brea 
ing. The amount of lymphoid tissue present rWj 
three plus, and x-ray examination of the na 
sinuses demonstrated marked opacity of the ng 
ethmoids and antrum. Between Nov. 5 an ■ 
5, the patient received 1,015 tissue roentgens wi 
radium therapy. By Jan. 9, 1943, all symptoms 
disappeared, and the sinuses were normal o x 
examination. 

In the treatment of adults, as 
dren, the rationale of the procedure is 
on the destruction of lymphoid _ 
Therefore, if sinus disease is due to 
struction of the ostia by lymphoid j 
good results can be expected. lu 
instances, chronic suppurative 
has been treated in old people wit 
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Fiff. 2. Case I; Audiograms before and after treatment 


dent cardiac disease to contraindicate sur- 
gery. Results to date have been satisfac- 
tory . It has been observed that, as a general 
rule, lymphoid tissue becomes less radio- 
sensitive with age, and also less sensitive 
in the presence of prolonged suppurative 
infection. In such cases larger doses must 
be given to obtain satisfactory results. 
For this reason, cases presented for treat- 
ment should have a careful examination, 
including nasopharyngoscopy, to deter- 
mine those most suitable for the method of 
treatment described. If such care is exer- 
cised, the results will leave httle to be de- 
sired. The full effect of the irradiation is 


not ordinarily noted until from six to dght 
we^s after the final treatment. This 
period may be shorter in the case of young 
children and longer in the case of adults 
with chronically infected lesions. 

SUMMARY 

Over a five-year period, 157 patients 
were treated with radiation for lymphoid 
tissue in the nasopharynx and pharynx. 
The procedure is believed to be practical, 
efficacious, and efficient. 

6 East Eager St. 

Baltimore 2, Md. 



A Quantitative Study of the Effect of Temperature 

on Sensitivities of X-Ray Screens and Films^ 

RUSSELL H. MORGAN, M.D. 

Chicago, 111. 


I T IS WELL KNOWN that the brilHance of 
fluorescent screens and the speed or 
sensitivity of radiographic films are affected 
by changes in temperature. Although 
these phenomena have been of little more 
than academic interest in the past, they 
have recently assumed new importance be- 
cause of the varied climatic conditions 


esce most brilliantly at about —100° C. 
At room-temperature (25° C.) their emis- 
sion is approximately 35 per cent less than 
maximum and diminishes steadily as tem- 
perature is increased. The temperature of 
maximum brilliance for zinc sulfide (fluor- 
azure and photoroentgen) and for zinc cad- 
mium sulfide (type “B” fluoroscopic) 



Relative Intensity- 

Fig. 1. Relative quantity of radiation (exposure) required to produce a density of 1.0 in a typical photographic 
film at various levels of intensity. Diagonals indicate the exposure times which were employed at the various 
levels of intensity. 


under which radiological examinations are 
conducted in the mflitary services. 

The relationship between temperature 
and the brilliance of a fluorescent material 
is relatively simple (1, 2). At very low 
temperatures fluorescent emission is low 
but it rises rapidly as temperature in- 
creases and reaches a maximum at a point 
depending upon the chemical composition 
of the material. Be)rond this point the 
emission gradually decreases and falls 
again to very low levels at high tempera- 
tines. Calcium tungstate screens fluor- 

* From the Division of Roentgenology, University 
of Chicago. The work described in this paper was 
done under a contract recommended by the Committee 
on Medical Research, between the Office of Scientific 
Research and Development and the University of 
Chicago. The paper was read by title at the Twenty- 
ninth Annual Meeting of the Radiological Society of 
North America, Chicago, 111., Dec. 1-2, 1943. 


screens is at or near room-temperature. 
The emission of these materials changes 
only slightly when temperature is W' 
creased or decreased as much as 100° C. 

The effect of temperature on the speed or 
sensitivity of radiographic films is depen - 
ent on the method of exposure. Films 
posed with roentgen rays directly exhibit a 
slow rise in sensitivity as temperature m 
creases (3). The behavior of films exposed 
with intensifying screens is more comp 
Since almost all of the blackening produced 
in films exposed in this manner is the resd 
of fluorescent radiation lying withm 
visible spectrum, such films react 
perature in much the same way as P“° 
graphic materials. Webb (4) has 
that this reaction is closely related to 
phenomenon of reciprocity law failure. 
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The reciprocity law states, among other 
things, that a particular quantity of radia- 
tion always produces the same photo- 
graphic effect regardless of the intensity- 
of the exposing radiation. It long has been 
recognized that photogi-aphic films do not 
in general fulfill this law, and it has re- 
cently been shown that the law is also vio- 
lated by radiographic films exposed with 
intensifying screens (5). Relatively large 
quantities of radiation are required to pro- 
duce a given photographic or radiographic 
effect when the intensity of the exposing 
radiation is low. As intensity increases, 


1.0 (approximately the average density of 
a correctly exposed film) in a typical 
photographic emulsion at various levels of 
intensity is shown in Figure 1. ^ vSuch a 
curve is usually referred to as a reciprocity- 
law-failure curve. The exposure times 
corresponding to tlie various intensity 
levels are indicated by the diagonals. 

Webb (4) has observed tliat changes in 
temperature cause a shift in tlic reciprocity- 
law-failure curve of a film in the direction of 
tlie intensity-axis. Increasing temperature 
effects a shift to tlie right, whereas de- 
creasing temperature causes a shift to tlie 



Relative Intensity 

Fig. 2. Relative exposures required to produce a density of 1.0 in a typical radiograpliic film e.vposed udth 
intensifying screens at various levels of intensity. Curve 1 was prepared from data made at —10° C. Curves 2 
and 3 correspond to temperature levels of 25° and 60° C., respectively. 


the amount of radiation required decreases 
and reaches a minimum near the intensity 
level commonly employed in general 
radiography. When intensity is increased 
still further, the necessary quantity of 
radiation increases and rises again to high 
values at high intensity levels. A curve 
illustrating the relative quantities of radia- 
tion required to produce a film-density of 


“ The term, intensity, has been frequently misused 
in the radiological literature to denote the quantity of 
radiation received by a film during its exposure; conse- 
quently many radiologists are unfamiliar with its 
copect meaning. Stated simply, intensity refers to the 
brightness of the exposing radiation, or more strictly to 
me time-rate at which radiant energy is applied to a 


The relationship between the terms quantity c 
radiation and intensity of radiation is clearly expresse 
by the ^nation. Quantity = Intensity X Exposur 
lime. Thus, it is evident that, although the tw 
terms are closely related, they must not be used intei 


left. These observations are illustrated in 
Figure 2, where the quantities of radiation 
required to produce a film-density of 1.0 in 
a typical radiographic film exposed with in- 
tensifying screens are plotted through a 
wide range of intensity at three tempera- 
ture levels. 

The speed or sensitivity of a radiographic 
film may best be expressed as the reciprocal 
of the quantity of radiation (exposure^) 
required to produce a film-density of 1,0; 
that is, 


where is the speed of the film, Ei.o is 

■ ’ The terms, quantity of radiation and exposure, 
have precisely the same meaning. 
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tlie exposure required to produce a film- 
density of 1.0, and d is an arbitrary con- 
stant of sucli magnitude tliat tlie various 
values of fall witliin a eonvenient range 
of numbers. 

An analysis of tlie curves shown in 
Figure 2 reveals tliat, when films are ex- 
posed at high levels of intensity, an in- 
crease in temperature causes an increase in 
film-speed, whereas at low intensity levels 
the effect is just the reverse. Between 
these extremes the effect of temperature 
may be first in one direction and tlien in 
the otlier. 

In view of tliis complex relationship, it is 
not surprising that, prior to Webb’s ob- 
servations, the published data on the ther- 
mal reaction of photosensitive materials 
seemed inconsistent. Stumpf (6), in an in- 
vestigation conducted almost twenty years 
ago, found that tlie speed or sensitivity of 
radiographic films increases and tlie bril- 
liance of intensifying screens decreases as 
temperature increases. He concluded that 
the effects balance one another, and that 
for all practical purposes films exposed 
with intensifying screens are unaffected by 
temperature. In contrast to these observa- 
tions, Eggert and Luft (3), and Wilsey (7) 
report that film-sensitivity falls off sharply 
as temperature rises. From what is now 
known, it is apparent that Stumpf’s ob- 
serv'^ations were conducted at high levels of 
intensity, whereas those made by Eggert 
and Luft and by Wilsey were conducted at 
relatively low intensity levels. 

quantitative relationship between 
temperature and the sensitivities of 

RADIOGRAPHIC MATERIALS 

During the past few months a compre- 
hensive quantitative study of the influence 
of temperature on the behavior of radio- 
graphic materials has been conducted in 
this laboratory. The investigation em- 
braced three phases: (1) the examination 
of various fluorescent screens; (2) the 
examination of radiographic films exposed 
with intensifying screens ; (3) the examina- 
tion of radiographic films exposed with x- 
rays directly. 


(1) Fluorescent Screens: To study the 
influence of temperature on the brilliance 
of fluorescent screens the thermal chamber 
illustrated in Figures 3 and 4 was con- 
structed. The chamber’s upper compart- 
ment insulated with Masonite presdwood, 
included the turntable, B, the electric 
heating element, H, the circulating fan, F, 
and the thermometer, T. The compart- 
ment was covered by the lead plate, L, 
having the aperture, O 2 , 1.5 inches in 
diameter. Perpendicularly below 0^, in 
the floor of the compartment, was another 
aperture, Oi. The latter opening, sealed 
witli glass to prevent the transmission of 
heat, permitted fight to pass to the lower 
compartment. 

The lower compartment included the 
radiation detector, I, of a photoelectric in- 
tensitometer, the thermometer, T, and the® 
standardizing fluorescent screen, D. The 
phototube, P, of the intensitometer was 
located directly beneath the aperture, Oi, 
and the standardizing screen, D, mounted 
in the track, C, could be moved over the 
phototube by means of the lever, E. 

Samples, 2 inches square, of the various 
fluorescent screens to be tested were 
mounted peripherally on the undersurface 
of the turntable, B (see Fig. 4). The upper 
compartment of the thermal chamber was 
then refrigerated to —10° C., and after 
establishment of equilibrium temperatiure 
conditions an x-ray beam was projeeted 
through the chamber along the pathway, 
X, causing the fluorescent screen below 
the aperture, Oi, to fluoresce. The in- 
tensity of the radiation emitted by the 
screen was recorded by the intensitometer, 
J. By rotating the turntable, the remain- 
ing screens were brought into the x-ray 
beam and their brilliance was measured. 
The procedure was repeated at tem- 
peratures ranging to 60° C., the heating 
element, H, providing the desired rise in 
temperature. From time to time during 
the investigation readings of the emission 
of the standardizing fluorescent screen, D, 
were made. It was thus possible to main- 
tain the intensity of the x-ray beam con- 
stant while the study was in progress. 
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Fig. 5, Relative brilliance of various fluorescent screens through a 
range of temperature extending from — 10 to 60 ” C. A. Calcium tung- 
state intensifying screens. B. Fluorazure and photoroentgen screens. 
C. Type “B” fluoroscopic screen. D. Cadmium tungstate (fluoro- 
scopic) screen. 


T}^e “B” fluoroscopic, fluorazure, 
piiotoroentgen, cadmium tungstate (fluoro- 
scopic), and nine brands of calcium tung- 
state intensif}ung screens were examined. 
The results of the study are illustrated in 
Figure 5, where the relative brilliance of 


the several materials is plotted through^ 
range of temperature extending from 
C. to 60° C. In each case the temperature 
of 25° C. indicates a relative brilliance o 
100 per cent. The nine brands of 
tungstate intensifying screens behaved a ' 
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most identically and for practical purposes 
can be represented by the single curve 
shown in Figure 5A. It will be observed 
that at 0° C. these screens have a brilliance 
approximately 25 per cent greater than 
tliat occurring at room-temperature, where- 
as at 50° C. tlieir brilliance is approxi- 
mately 25 per cent less. The cliaracter- 
istics of fluorazure and photo-roentgen 
screens are shown in Figure 5B. As previ- 
ously mentioned, tliese materials exhibit 
relatively little change in brilliance as tem- 
perature is varied from —10° C. to 60° C. 
The same is also true of the type “B” 
fluoroscopic screen (Fig. 5C). Figure 5D 
illustrates tlie characteristics of the now 
obsolete cadmium tungstate (fluoroscopic) 
screen. It will be obser\^ed that these are 
similar to those of calcium tungstate in- 
tensifying screens. 

(3) Radiographic Films Exposed with 
Intensifying Screens: The thermal cham- 
ber illustrated in Figures 3 and 4 was also 
used to study the influence of temperature 
on the sensitivity of radiographic films ex- 
posed with intensifying screens, the turn- 
table, B, being replaced by a cassette 
which included a pair of calcium tungstate 
intensifying screens and strips of the vari- 
ous films to be tested. The sensitometric 
procedure which was followed was the alu- 
minum-ladder method of WTiite (8) and 
was conducted at temperatures ranging 
from —5° C. to 55° C., and at intensity 
levels ranging from that which produced a 
film-density of approximately 2.0 at an ex- 
posure time of 1/120 of a second to that 
which produced a similar degree of black- 
ening at an exposure time of 1,000 seconds. 
The radiation with which the various ex- 
posures were made was provided by a full- 
wave valve-rectified machine, and the ex- 
posures received by the films were recorded 
by a photoelectric roentgen-ray intensitom- 
eter (9) operating as an integrating device 
and having a quality response identical to 
that of the various film-screen combinations. 
The intensity of the exposing radiation was 
varied by changing the target-film dis- 
tance, the voltage of the roentgen tube, 
and by placing aluminum filtration in the 


roentgen beam. In no exposure, however, 
did the half-value layer of the radiation 
vary more than 10 per cent from a value 
of 1.0 mm. of aluminum. It was con- 
sidered desirable to maintain the quality of 
the radiation constant within these limits 
in order that the contribution to film- 
blackening by the front and back intensify- 
ing screens be uniform throughout the in- 
vestigation. Thus the sensitometric data 
were not influenced by the quality of the 
exposing radiation. 

Four commercial brands of radiographic 
film were examined. The results of the in- 
vestigation are illustrated graphically in 
Figure 6, where tlie exposures required to 
produce a film-density of 1.0 are plotted 
through a wide range of intensity at three 
levels of temperature. As in Figures 1 and 
2, the diagonals indicate the exposure times 
ivhich correspond to the various intensity 
levels. The abscissae refer to the intensity 
of the radiation emitted by the fluorescent 
intensifying screens rather than that of the 
x-radiation. Thus Figure 6 indicates the 
effect of temperature on the behavior of 
the films themselves and not on the be- 
havior of the film-screen combinations. 

Figure 7 illustrates the relative speeds 
of the four brands of film plotted through 
a range of temperature extending from 
— 5° C. to 55° C. at three intensity levels. 
These data were calculated from Figure 6 
by means of equation (1). 

The range of intensity employed in 
general radiography corresponds to that 
extending from a relative intensity of 0.1 
to a relative intensity of 10 (Figs. 6 and 7). 
The intensity at which lateral lumbar 
spines are filmed is of the order of 0.1; 
that is, the intensity of the radiation 
reaching the film under these circumstances 
is usually low. The intensity of the radia- 
tion at which chest examinations are 
usually performed corresponds to a rela- 
tive intensity of approximately 10. Other 
radiographic procedures fall between these 
two limits in most cases. 

It will be observed that, at intensity 
levels at which chest examinations are 
condueted (curve 3, Fig. 7), the effect of 
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Fig. 6. Relative exposures required to produce a density of 1.0 in 
four commercial brands of radiographic film exposed with light (from 
calcium tungstate intensifying screens) at various levels of intensity. 

Curve 1. —5° C. Curve 2. 25° C. Curve 3. 55° C. 

temperattire on film speed is small. At perature on film-speed at intensity levels 
intensity levels corresponding to those at corresponding to those at which the bulK^ 
which lateral lumbar spine filming is con- radiographic examinations (relative in 
ducted, however (curve 1, Fig. 7), the tensity of 1.0) are conducted is somew a 
effect of temperature is relatively great; less than that at the very low intensit) 
indeed, some films exhibit a 65 per cent levels. 

drop in sensitivity as temperature rises The combined effects of temperature 
from —10° C. to 60° C. The effect of tern- the brilhance of calcium tungstate in en 
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Fig. 7. Effect of temperature on the relative speeds of four com- 
mercial brands of radiographic film exposed with light (from calcium 
tungstate intensifying screens). Curve 1. Exposures made at relative 
intensity of 0.1 (conditions encountered when filming lateral lumbar 
spine). Curve 2. Exposures made at relative intensity of 1.0 (most 
radiographic procedures are conducted at or near this intensity level). 

Curve 3. Exposures made at relative intensity of 10 (radiography of the 
chest is conducted at or near this intensity level). 

fying screens and on the speed of radio- whose characteristics are shown in Figures; 
graphic film are shown in Figure 8. Here 6 and 7, when exposed with calcium tung- 
are plotted the relative exposures required state intensifying screens at temperatures- 
to produce a film-density of 1.0 (average ranging from —10° C. to 60° C. As be- 
density of a correctly exposed roentgeno- fore, curves 1,2, and 3 indicate the re- 
gram) m each of the four brands of film quired exposures when the intensity levels- 
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Fig. 8. Relative exposures required to produce correctly exposed 
roentgenograms at various temperature levels compared to that required 
at 25 ° C. Curve 1 . Exposures made at relative intensity of 0. 1 (lateral 
lumbar spine filming). Curve 2. Exposures made at relative intensity 
of 1.0 (most radiographic examinations are conducted at or near this in- 
tensitt' level). Curv^e 3. Exposures made at relative intensity of 10 
(chest radiography). These curves apply only to films e.xposed frith 
calcium tungstate intensifying screens. 


are 0.1, 1.0 and 10, respectively. Each 
cnrt'e has been plotted on the basis that 
100 per cent exposure is required at a temp- 
perature of 25° C. These cun-es, there- 
fore, do not pro\dde a means for comparing 


the relative sensitivities of the various filui- 
screen combinations, nor the relative sen 
sitivlties of a single combination at vanous 
intensity levels. Such data can be ca- 
culated from Figures 5 and 7. In nios 
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Fig. 9. Effect of temperature on the relative film-speeds of four commercial brands of radiographic film exposed 

with x-rays directly. 


cases, however, the radiologist who is seek- 
ing information regarding the effect of 
temperature on the speed of a radiographic 
film is interested only in knowing the 
amount of exposure which is necessary at 
the temperature at which he is working 
relative to that which is required under 
normal operating conditions {e.g., room- 
temperatures) . The curves in Figure 8 pro- 
vide such information. 

At the levels of intensity used in chest 
radiography (curve 3) the effect of tem- 
perature on the sensitivities of the various 
film-screen combinations is negligible be- 
low 25° C. Above room-temperattue, the 
amount of radiation required to produce a 
given radiographic effect rises slowly until 
at 60° C. the necessary exposure is between 
50 and 100 per cent greater than that at 
room-temperature. At intensity levels 
corresponding to those at which the bulk of 
radiographic examinations are conducted, 
the effect of temperature on the speed of 
the film-screen combinations is such that 
almost three times as much radiation is 
required at 60° C. as at -10° C. At low 
levels of intensity (conditions at which 
lateral lumbar spine films are made), the 
effect of temperature is even more marked. 


Here approximately five times as much 
radiation is necessary to produce a par- 
ticular radiographic effect at 60° C. as at 
-10° C. 

Within the usual range of room-tem- 
perature (20 to 35° C.), radiographic films 
exposed with intensifying screens exhibit 
little change in sensitivity under most cir- 
cumstances. When the intensity of the 
radiation falling on the radiographic film 
is low, requiring exposure times in excess 
of five seconds, however, almost 70 per 
cent more radiation is required at 35° C. 
than at 20° C. Thus the effect of tempera- 
ture becomes important when raying 
hea\^ structures or when using low- 
powered radiographic equipment. 

From the standpoint of photoroentgen- 
ography, it is interesting to observe that 
the effect of temperature on fluorazure, 
photoroentgen, and type “B” fluoroscopic 
screens (Fig. 5) is small. Since the same is 
also true of radiographic film exposed at 
high intensity levels there is, therefore, no 
significant over-all change in the sensitiv- 
ity of photoroentgenographic and photo- 
fluorographic materials through a range 
of temperature extending from — 10° C 
to 60° C. 
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ach. They found the technic of the 
x-ray examination unreliable and were able 
to demonstrate, by fluoroscopy and films, 
the actual anatomical appearance of the 
pyloric stenosis, that is, the narrowed 
prepyloric canal, which is the first and 
by far the most important x-ray sign of the 
disease. It is necessary, according to 
these uniters, to obtain films in the right 
oblique position, since on an anteroposterior 
film the pylorus and duodenal cap are often 
not seen because of their anatomical posi- 
tion posterior to the prepyloric region. 



Fig. 1. Xormal stomach and pylorus with normal 

pyloric opening time, seen on right oblique film. 

The contention of Meuwissen and Sloof 
that it is always possible with the correct 
technic to demonstrate the narrowed pre- 
pyloric canal was upheld by many Scan- 
dinavian clinicians and roentgenologists 
(Rinvik, Andresen, Runstrom, Salmi, 
Frimann-Dahl). Very little mention is 
made in American literature of this 
radiological sign. Some authors believe 
that x-ray examination is not helpful and 
not necessary (Knox, Brown, Donovan, 
Ladd); others attribute some value to it 
in doubtful cases. The roentgen-anatomi- 
cal visualization of the narrowed pyloric 
canal is mentioned by Rigler as being oc- 
casionally obtained. 


During the last three years many cases 
of pyloric stenosis have been examined 
roentgenologically at the Milwaukee Child- 
ren’s Hospital and the Milwakee Hospital, 
most of them clinically diagnosed, some of 
them clinically questionable. Of more 
than 150 infants examined because of the 
question of pyloric stenosis, 68 were oper- 
ated on with the x-ray diagnosis of pyloric 
stenosis. In all of these the tumor was 
found and a Ramstedt operation was done. 
In 3 cases the clinical diagnosis of pyloric 
stenosis could not be substantiated by 
radiological examination, and in these no 
tumor was found at operation. In the 
other 38 cases where there was a clinical 
question of a pyloric stenosis, the 
roentgen examination showed a normal 
stomach and pylorus, which was proved 
correct by the later clinical course. Before 
undertaking this study, 20 normal infants 
were examined to establish normal findings 
in infants of between two and four weeks. 

One of the most important facts in the 
correct diagnosis of pyloric stenosis is a 
knowledge of technical features. Because 
of the posterior position and angulation of 
the pylorus and duodenal cap in many 
infants, often far posterior under the 
liver, the routine anteroposterior or pos- 
tero-anterior films of the stomach are, when 
taken solely, of very limited value or none 
at all. One may determine the shape and 
size of the stomach by these views, but they 
are of relatively no importance. The size 
of an infant’s stomach depends upon its 
state of filling, be it with food, secretion, 
or air. The largest stomachs are seen 
when infants have swallowed a great 
amount of air. The same stomachs seen 
on another occasion may be of differen 
size and entirely normal. Nor ^ is the 
shape of the stomach of any practica.1 im 
portance so far as the x-ray examination is 
concerned. As many as 12 shapes ha^e 
been described (Willi), dependent xnainy 
on the food and air content, the filling o 
the colon with feces and air, and cons i 
tutional factors. 

Peristaltic waves are normally seen w ^ 
infant’s stomach, but when the stomach i 
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overextended by air tliey may be tempo- 
rarily absent. Antiperistalsis might be 
noted before and after vomiting of any 
etiolog}L 

The pylorus and duodenal cap are, as 
expected, very small and can be seen only 
seldom on routine postero-anterior views. 
It is possible practically always to see 
them in right oblique and right lateral 
views (Fig. 1). The best position for their 
demonstration on films can be determined 
by fluoroscopy. At times it is necessary 
to use right oblique films witli dilTerent 
rotation of the infant to get the correct 
visualization. At otlier times tlie straight 
right lateral view will demonstrate the 
pylorus and duodenal cap when all other 
views fail. 

The pyloric opening time is of consider- 
able importance for x-ray examination. 
A normal pylorus in an infant will open 
and discharge barium into the duodenum 
practically always during feeding. \Vhen 
2 ounces of a mixture of barium and feed- 
ing formula are given, barium is seen to 
have passed the pylorus in less than five 
minutes after the feeding is finished. A 
prerequisite is, of course, an empty stom- 
ach, usually obtained by withholding 
food and water for six hours, rarely by 
gastric lavage. 

If the pyloric opening time is delayed 
longer than five minutes, the presumptive 
diagnosis of pyloric stenosis becomes very 
likely. In most cases of pyloric stenosis 
the opening time is found to be between 
fifteen and sixty minutes. In very early 
cases (4 in this series) it is occasionally 
normal; in very advanced cases it may be 
delayed up to three hours, with no barium 
seen in the duodenum or small intestines 
at that time (Table I). 

Table I: Pyloric Opening Time in Pyloric 
Ste.nosis, as Charted from 68 Cases 

(Normal pyloric opening time up to five minutes after 


feeding) 

Normal (5 minutes) 4 

Between 5 and 15 minutes 20 

Between 15 and 60 minutes 26 

Over 1 hour 18 

Total 68 


The emptying time of the stomach in 


infants two to four weeks old is normally 
between two and four hours when 2 ounces 
of a barium mixture.are given. At times a 
little barium is seen'in the stomach after 
a longer interval. It is of considerably 
less importance in the diagnosis of pyloric 
stenosis than it is given credit for in the 
literature. Of course, when no barium at 
all has left the stomach in two or three 
hours, the diagnosis of pyloric stenosis is 
most likely, that representing a marked de- 
lay in the pyloric opening time. In many 
cases of proved disease with large tumors the 



Fig. 2. Postero-anterior film of stomach. Pylorus not 
visible. 

Opening time of the pylorus was consider- 
ably delayed, up to one hour, and yet the 
emptying time of the stomach was entirely 
normal; that is, in three to four hours no 
barium remained in the stomach. Usu- 
ally, but not always, the severity and dura- 
tion of the disease correspond with the 
delay in the gastric emptying time. 

In a few cases it was thought that a 
thickened gastric wall could be seen on 
edge when the stomach was filled with 
enough air to demonstrate it. This sign, 
however, was of no help. 

The sign which is always present and the 
only entirely reliable roentgen finding is the 
narrowed prepyloric canal. It is seen as a 
persistent narrowing of the prepylorus, 
1.5 to 2.5 cm. long, corresponding ana- 
tomically to the narrowed lumen sur- 
rounded by the hypertrophied muscle. 


270 


H. W. Hefke 


September 1944 



Fig. 3. Right oblique film of stomach with typical 
prepyloric narrowing and delayed pyloric opening time 
(30 minutes). 


Occasionally one may see it on the postero- 
anterior film, but in most cases it is hidden 
by the barium in the more proximal parts 
of the stomach (Fig. 2). At times it is 
easily seen fluoroscopically ; at other times 
the fine streak of barium is so narrow that 
it cannot be made out by the fluoroscopic 
examination (about 50 per cent of the 
cases). It is then necessary to determine 
during fluoroscopy the best position for a 
film. Not always do the first two or three 
films show the narrowed canal. At least 
a minimal amount of barium must have left 
the stomach for demonstration of the 
pylorus and duodenal cap. If the pylorus 
does not open during the time of fluoros- 
copy and the first set of films, another 
series of films is taken in thirty minutes 
and still another one hour afterward 
(Figs. 3-5). In practically all cases the 
pylorus and at least part of the duodenal 
cap can be seen on at least one, usually 
more than one, film. If there is still a 
question, a re-examination is done the 
next day, but this was necessary in only 2 
of our 68 cases. 

If a normal opening time of the pylorus 


and a normal size, length, and mdth of the 
pylorus and prepyloric region are demon- 
strable by fluoroscopy, done 5 minutes after 
the feeding is finished, and in the first 
films, no further films are considered neces- 
sary, as the emptying time in such cases 
is of no interest, except for the rare occur- 
rence of duodenal obstruction which may 



Fig. 4. Right oblique film of stomach with typical 
prepyloric narrowing. 


be picked out by that time and by clinical 
impression (the vomitus contains bile in 
such cases). 

Of interest is the observation d the 
stomach after the Ramstedt operation has 
been done. Usually the pyloric opemng 
time becomes normal vidthin a short time. 
The deformity of the pylorus until i s 
narrowing is still demonstrable for a con 
siderable time. According to some ^5^” 
dinavian authors, narrowing has persis e 
in some patients up to puberty. , 

Of importance also is the observation 
the esophagus, which, rarely, shows soffl 
dilatation and even spasm at the car 
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Fig. 5. Postero-antcrior film showing a typical 
prepyloric narrowing and a delayed pyloric opening 
time. 


end. In one case an untreatable obstruc- 
tion developed at the cardia, of immense 
mucosal folds, leading to a complete ob- 
struction and tlie deatli of the infant, after 
the pyloric stenosis was relieved by surgery. 

CONCLUSIONS 

(1) Roentgen examination of the stom- 
ach in cases of pyloric stenosis allows a 
correct diagnosis in practically all cases 
and is often of help to the pediatrician and 
surgeon. 

(2) The pyloric opening time is of much 
value in diagnosis, while the emptying 
time of the stomach is of relatively little 
assistance. 

(3) The most important x-ray sign is 
the actual demonstration of the narrowed 
prepyloric canal by fluoroscopy and, more 
important, by films. 
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Castration for Advanced Malignant Growth: Short 

Historical Review with a Case Report' 

WM. E. HOWES, M.D. 

Brooklyn, N. Y. 


T here has occurred a tremendous 
resurgence of experimentation to 
determine the effects of castration on 
malignant growth, particularly following 
the publication by Huggins (1) and his 
associates of their study of orchiectomy in 
advanced carcinoma of the prostate. This 
widespread interest is illustrated by the 
following statement in the Memorial Hos- 
pital Triennial Report (2) : “The first and 
most important is the work of Doctor 
Farrow on the value of orchidectomy in the 
cases of advanced carcinoma in the male 
breast,” and by numerous publications 
dealing with orchiectomy for prostatic 
carcinoma. That such a procedure has 
not the curative effects hoped for in the 
first flush of activity is suggested by the 
recent report of Kretschmer (3) . 

The first favorable report on the effects 
of castration in cancer was published over 
half a century ago (1889) by Schinzinger 
(4), who described improvement following 
oophorectomy in mammary carcinoma. 
This was independently attested to by 
Beatson (5), who in 1896 described shrink- 
ing of the primary breast tumor and its 
metastases. Dresser (6) more recently re- 
ported on improvement in metastases sec- 
ondary to breast carcinoma following x-ray 
castration in young women. 

It was only logical, then, that experi- 
ments be made to determine the value of 
castration in other neoplastic conditions 
than those primary in the breast and pros- 
tate. Among the studies reported were 
those of Herbst (7), who obtained tempo- 
rary improvement in a case of malignant 
melanoma of the choroid with metastases 
following orchiectomy. 



Fig. 1. Melanoma arising from conjunctiva of left eye. 


“(1) With adolescence there is a local- 
ized deposition of pigment in the skin of 
the genitalia and about the areola of the 
breasts. 

“(2) Pigmented nevi which remain 
quiescent in infancy and childhood have 
been known to become activated daring 
adolescence or later in (adult) life.^ The 
only reported case of a baby dying o 
malignant melanoma is that of Parkes 
Weber (9), who described a case of mel- 
anoma transmitted from mother to cm 
via the placenta, with death of bo • 

The following case is presented to il- 
lustrate that in our limited^ expense 
orchiectomy has had no effect in retar m 
the growth or diminishing the sympto® 
of malignant melanoma arising m 
conjunctiva. 


The following clues have been listed report 

(Howes, 8) which would tend to link mel- ^ 47.year-old white male, reported to the 
anoma with the sex glands . Out-Patient Department of the Brooklyn 

“TAccepted for publication in December 1943. ' stitute in January 1942. He had known o 
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Fig. 2. Metastascs in pleura and in myocardium, pericardium, and lung. 


presence of a small black spot on the inner surface of 
his left eye for the past eight 3 'ears. This had sud- 
denly started growing about one year previously, 
forming a coal-black fleshj’- mass filling the inner 
angle of the eye. There was no pain and no inter- 
ference with vision. Medical advice was sought 
merely because the mass was growing and because 
of its unsightliness. 

On examination, a deeply pigmented papilloma 
measuring 0.25 X 1.0 X 1.0 cm. was seen arising 
from the conjunctival surface of the left lower lid, 
with ulceration along the sulcus between the lower 
eyelid and the orbital conjunctiva. The patient 
was otherwise healthy, without evidence of metas- 
tasis. His liver was not enlarged. 

A radical exenteration of the orbit was deter- 
mined upon as the procedure of choice. This was 
done in another hospital on Jan. 31, 1942. The 
pathologist reported the growth as “melanoma of 
caruncle and conjunctiva, left.” Within one month, 
the skin grafts had taken and the patient was dis- 
charged with a favorable prognosis. He remained 
well, without visible recurrence or metastasis, for 
about one year. 

In February 1943, or approximately one year fol- 
lowing the exenteration, a subcutaneous button-like 


growth was palpated on the anterior abdominal 
wall. A biopsy excision proved this to be “mel- 
anoma, metastatic.” Soon thereafter, bluish-black 
nodules developed on the roof of the exenterated 
orbit and innumerable skin metastases appeared, 
mostly over the trunk. The liver rapidly enlarged, 
and ascites became evident. About this time the 
staff of the Brooklyn Cancer Institute determined 
on an orchiectomy with the hope that the removal 
of the testicular hormone might impede the growth 
and spread of these metastatic lesions. 

On April 26, orchiectomy was done. There was 
no operative reaction. The patient, however, 
continued his downhill course and died on June 24, 
1943, without any clinical evidence that the orchi- 
ectomy had in any way changed the course of the 
disease. 

Autopsy was done. The following is a summary 
of the anatomicopathologic diagnosis: Alelanoma 
arising in conjunctiva of left eye (exenteration left 
orbit) ; metastasis to the orbital roof ; metastasis to 
skin, both lungs, hilar nodes, pleurae; pleural ef- 
fusion, right; metastases to pericardium and myo- 
cardium; metastases to spleen, liver, kidney, 
mesentery, peritoneum, omentum; ascites. There 
was nothing in the gross or microscopic findings 
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Fig. 3. Metastases in omentum. 


to suggest that the orchiectom}- had in any tva}’' af- 
fected the pathological picture. 


COJkIMENT 

Caution is suggested before castration 
is carried out in cases of malignant growth 
other than those with the primary lesion 
in the breast or prostate. 

152 Clinton St. 

Brookl 3 Ti 2, N. Y. 
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Leukemia in Radiologists' 

HERMAN C. MARCH, M.D. 
Philadelphia, Penna. 


F or many years tliere has been preva- 
lent an impression of a possible rela- 
tionship between exposure to radiation and 
tlie subsequent development of leukemia. 
As early as 1911 tliere appeared tlie first 
report on tlie matter by von Jagic and co- 
workers (1), in which a brief statement — 
based in part on hearsay — is made con- 
cerning tlie occurrence of leukemia in four 
persons who had experienced prolonged ex- 
posure to radiation. Of only one of tliese 
cases did the autliors have an)'' personal 
knowledge. Since that time there have ap- 
peared perhaps a dozen reports on tlie 
specific subject of tlie development of 
leukemia in persons non-therapeutically 
exposed to small doses of radiation over 
prolonged periods. Twenty -three cases 

have been recorded in the literature, in- 
cluding the four by von Jagic. In a few 
of the cases details are lacking and the 
relationship is not well established. 

In 1912 Aubertin (2) referred to a case of 
myeloid leukemia discovered in a French 
radiologist and followed by Vaquez. In 
1924 Carman and Miller (3) reported a 
case of lymphatic leukemia in an American 
roentgenologist. The following year Emile- 
Weil and Lacassagne (4) published a re- 
port of myeloid leukemia in a research 
worker in radioactive bodies and recalled 
that Beclere had observed a similar case 
in a radiologist. In 1927 Davey and Whit- 
by (5) added a case of acute leukemia in a 
“medical man who had worked with x- 
rays for many years,” and in 1928 Evans 
and Roberts (6) reported a case of myeloid 
leukemia occiuring in an x-ray worker, 
at the same time reviewing the ten cases 
that had been recorded up to that time. 
They concluded that the case against radia- 
tions as a cause of leukemia was not yet 
proved, since actually only the two cases of 
Carm an and Miller and Emile-Weil and 

* Accepted for publication in June 1944. 


Lacassagne occurred in persons who were 
known from definite first-hand informa- 
tion to have experienced prolonged ex- 
posures to small amounts of radiation. 

Aubertin (7), in 1931, stated that over a 
period of nineteen years he had the op- 
portunity of seeing five radiologists afflicted 
with myeloid leukemia, while during the 
same space of time he had observed only 
one case in a physician other than a radi- 
ologist. Since the radiologists constitute 
only a small proportion of the medical pro- 
fession, he concluded, on the basis of his 
personal experience, that myeloid leukemia 
is undoubtedly more frequent in radiolo- 
gists than in other doctors. In the same 
year Haagensen (8), at the Memorial 
Hospital, New York, cited a case of leu- 
kemia developing in a person exposed to 
radiation over a prolonged period. The 
following year a case was added by Nielsen 
(10) and another by Laubry and Marchal 
(9). The latter writers quote a case of 
Znajewska. In 1937 Emile-Weil (11) re- 
ported a case of aleukemic lymphatic 
leukemia in a radiologist and stated: 
“There have been published more and 
more cases of leukemia, lymphatic as well 
as myelogenous, in radiologists, the dis- 
order being an occupational one with 
them.” Weitz (12) in 1938 and Maingot 
and his co-workers (13) in the same year 
each added a case. The latter writers quote 
Lavedan as also having seen a case. 

During the year 1943 the writer was im- 
pressed by the death of three radiologists 
from leukemia. Ft was thought worth 
while, therefore, to see whether over a 
period of years there had occurred a higher 
incidence of the disease among radiologists 
than among non-radiological physicians. 
No such statistical study appears ever to 
have been made; only a vague impression 
that this greater incidence exists seems to- 
be prevalent as a result of the reports cited 
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above. On the other hand, some persons 
are not at all convinced that any cansal re- 
lationship has ever been demonstrated. 

The incidence of lenketnia in physicians 
is easily determined through a study of the 
death notices appearing in the Journal of 
the American Medical Association, since 
leukemia is a fatal disease. Unfortunately, 
the cause of death is not given for every 
physician, but eventually the files of the 
Association become fairly complete, so that 
by the time the annual editorial on deaths 
among the medical profession is written, 
only 2 or 3 per cent of the deaths recorded 
remain listed without cause, and this very 
small proportion is negligible. The total 
number of deaths listed was therefore used 
to compute the percentages. 

‘WTaile the present paper was in prepara- 
tion, there appeared an article by Henshaw 
and Hawkins (18) in which they reported 
for a ten-year period an incidence of 0.53 
per cent of leukemia among physicians for 
whom the cause of death was given 
(26,788). This includes all physicians, 
radiologists and non-radiologists. The 
munber of cases of leukemia listed by 
Henshaw and Hawkins is lower than the 
ofiicial figures listed annually by the 
American Medical Association in its edi- 
torial on ph 3 >^sicians' deaths. According to 
the latter, over the fifteen-year period from 
1929 to 1943, inclusive, notices of the 
deaths of 50,342 physicians appeared in the 
Journal of the American Medical Associa- 
tion; 229 deaths were reported as due to 
leukemia, giving an over-all incidence for 
physicians of 0.45 per cent. 

There is no single agency on file that 
records deaths of radiologists. For the 
purposes of this paper, a review was made 
of all of the death notices that have ap- 
peared in Radiology" and in the American 
Jotirnal of Roentgenology and Radium 
Therapy during the fifteen- 3 ’-ear period 
under consideration. Honorary members, 
foreign members, and lajmen whose obitu- 
aries were pubhshed were omitted from 
consideration, since they were not pertinent 
for comparative purposes. Care was exer- 
cised to avoid duplication. A complete 


fist of members of the American Roentgen 
Ray Society and of the American College 
of Radiology who had died was obtained, 
and the deaths not recorded in the above 
journals were then traced through notices 
appearing in the Journal of the American 
Medical Association. Lists of deceased 
members could not be obtained from the 
other national radiological societies. From 
the sources stated, however, the ivriter 
beheves that a representative and nearly 
complete list of deceased radiologists has 
been obtained for the latter years of this 
decade and a half ; in the earlier years the 
total number of radiologists was fewer, and 
the deaths of only the most distinguished 
were recorded in the radiological journals. 
Records of the deaths of a total of 175 
radiologists were found during this fifteen- 
year period. The annual distribution of 
these deaths is given in Table I. 

Table I: Deaths of Radiologists, 1929-l&t3 


1943.... 

...20 

1935... 

1942. . . . 

...27 

1934. . . 

1941.... 

...17 

1933. . . 

1940. . . . 

...19 

1932. . . 

1939.... 

...21 

1931... 

1938. . . . 

... 8 

1930. . . 

1937. .. . 

...13 

1929... 

1936.... 

... 5 

Total 


Of these 175 deaths, the cause is re- 
corded in 173. In spite of the fact that in 
2 instances no cause of death is recorded, 
it does not seem unreasonable to apume 
that neither was due to leukemia, since a 
leukemia death would probably have been 
mentioned because of the possible occupa 
tional relationship. At any rate, one 
is erring only on the side of conseiAmtisni m 
such an assumption. Moreover, per 
centage unreported in the radiologica^ 
group approximates the percentage 
ported in the larger group of physicians a 
a whole. During this period 8 radiologisis 
are known to have died of leukemia, aa 

these 8 cases are listed in Table II- ' 
gives an incidence of all types of leu 'c 
in radiologists of 4.57 per cent, base 
deaths during the past fifteen „ 

In order properly to evaluate this »» > 

it would be necessary to compare 
the incidence of leukemia in physia 
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Table II: Deaths from Leukemia in Radiologists, 1929-1943 


Initials 

Date of Death 

Type of Leukemia Recorded 

Age 

Location 

W. C. 

Oct. 17, 1943 

Lymphatic 

54 

Petersburg, Va. 

I. G. F. 

July 1.5, 1943 

Acute 

43 

Harlingen, Te.x. 

C. G. D. 

April 23, 1943 

Acute mj'clogcnous 

42 

New York, N. Y. 

J. J. L- 

Feb. 22, 1942 

Acute myelogenous 

03 

Syracuse, N. Y. 

W. AV. F. 

July 10, 1940 

Leukemia 

48 

Rochester, Minn. 

L. J. 

Jan. 23. 1939 

Chronic lymphatic 

65 

New York, N. Y. 

L. I. L. 

June 24, 1938 

Leukemia 

52 

Buffalo, N. Y. 

J. F. H. 

Feb. 23, 1933 

Lymphatic 

69 

Ottumwa, Iowa 


who are not radiologists, for one can assume 
that tlie latter group as a whole does not 
receive any appreciable amount of irradia- 
tion, even though a small percentage do use 
fluoroscopes. There have tlius been 50,160 
deaths among non-radiological physicians 
and 221 cases of leukemia, an incidence of 

O. 44 per cent. The incidence of leukemia in 
radiologists has thus been more tlian ten 
times as great as its incidence in physicians 
who are not radiologists. 

Because of the relatively small size of the 
group of radiologists, i.e., tlie sampling, it 
is necessary to apply some statistical test 
of significance to the results. There are 
several avenues of approach. The usual 
test (15) concerns tlie use of the probable 
error of the difference in the two rates of 
incidence under consideration, employing 

the formula P.E. = where 

vn 

P. E. is the probable error of tire rate of in- 
cidence, n the total number of observations, 
p the proportion of positive cases, and q 
the proportion of “negative” cases or 
escapes. Thus, the probable error in the 
incidence of leukemia in non-radiological 
physicians is 

P.E. = 

0.67449 , 

VO.00441 X 0.99559 = 

^^ 0>160 * 0.0002 

The probable error for the incidence of 

leukemia in radiologists is 

P.E.= 

0.67449 , 

V 0.04571 X 0.95429 = =*= 0.0106 

Now, the probable error of a difference be- 
tween any two independent quantities is 
equal to the square root of the sums of the 
squares of their respective probable errors. 


Thus 

P. 4- P. 

where a and b are the independent quanti- 
ties. 

The difference in the matter under con- 
sideration is between the percentage in- 
cidence of leukemia in radiologists (4.57 
per cent) and non-radiologists (0.44 per 
cent) as given above. Therefore 

0.04571 (± 0.0106) - 0.00441 (* 0.0002) = 

0.0413 ± 0.0106 

since 

^(0.0106)= -f (0.0002)2 == 0.0106 

The difference (0.00413) is 3.9 times as 
large as its probable error (0.0106), which 
difference is ordinarily considered as sig- 
nificant. 

Because the normal curve is a very poor 
approximation (17) when the expected 
number of cases is less than 5 (and in our 
case it would be 0.8 case at the rate of 
0.441 per cent), it is better to determine 
the probability by the appropriate term in 
the expansion of the binomial {p -f q)”. 
For the occurrence of 8 cases the appropri- 
ate term would be 

«(n — 1 ) (m — 2) (n — 3) (w — 4) (k — 5) (w — 6) 

1 . 2 . 3 . 4 . 6 . 6 . 7. 8 

This would be equal to 0.0000013, where 
n = 175, p = 0.00441, and q = 0.99559. 
This means that there is only one chance in 
a million of getting 8 cases of a condition 
by chance alone in a group of 175 where the 
standard rate of incidence is 0.441 per cent. 
The observed difference in incidence rate 
is therefore significant. 

DISCUSSION 

It is obviously impossible to gauge 
accurately the amount of protection that 
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individual radiologists take against direct 
.and scattered radiation, although such an 
.analysis would be desirable from the stand- 
point of this study. It is a known fact that 
all of the radiologists here reported as hav- 
ing died of leukemia had been practising 
radiology for many years. It is outside the 
scope of this paper to discuss the effects of 
radiation on the various elements in the 
blood and blood-forming organs. For this, 
the reader is referred to an excellent re- 
view by Dunlap (16). 

If it is assumed that a relationship exists 
between prolonged exposure to radiation 
and the development of leukemia, then the 
fact that a certain percentage of non- 
radiological physicians are exposed to 
radiation would tend to increase the 
validity of the attempted demonstration of 
such a relationship by the present sta- 
tistical study, since this factor, if it had 
any effect at all, would tend to increase the 
incidence of leukemia in non-radiologists. 

Since ah. radiologists are exposed to a 
greater or lesser amount of secondary 
radiation, and occasionally even to primary 
rays, and since radiation has a biologic 
effect, it would be desirable to have the 
•causes of death, and perhaps the major 
illnesses, of all radiologists carefuhy re- 
corded in some central agency, so that when 
sufficient data had accumulated, any pos- 
sible relationship between prolonged ex- 
posure to radiation and various disease proc- 
esses could be studied. 

summary 

1. During the past fifteen years 8 
radiologists in the United States have been 
reported as dying of leukemia. 

2. These 8 cases are added to the 23 
eases of leukemia reported in the world 
literature as occurring in persons exposed 
to radiation over a prolonged period, which 
are briefly reviewed; a few of the latter 
group are not well substantiated. 

3. The incidence of leukemia in radi- 
ologists for this fifteen-year period is over 
ten times as great as the incidence of this 
condition in non-radiological physicians 
during the same time. 


4. Statistical analysis shows that this 
finding is significant, i.e., the increased 
mcidence of leukemia in radiologists is far 
greater than can be accounted for on the 
basis of chance alone. 

Note-. The author wishes to acknowledge with 
thanks the assistance rendered by Miss Ann M. 
Fox, news editor of the Journal of the American 
Medical Association, in making available data from 
her files that did not appear in the Journal. 

255 S. 17th St. 

Philadelphia 3, Penna. 
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Leukemia in Mice Following Exposure to X-Rays^ 

PAUL S. HENSHAW, Ph.D. 
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T he possible causal relation between 
exposure to x-rays and the occurrence 
of leukemia has been studied in only a few 
instances. For this report we shall follow 
the procedure of Richter and MacDowell 
(1) and use tlie term leukemia in the 
broader sense, to cover not only the 
myeloid, lymphoid, and monocjdic forms, 
but also lymphomatosis, lymphosarcoma, 
lymphadenosis, and pseudoleukemia. 

Krebs, Rask-Nielsen, and Wagner (2) 
appear to have been the first to carry out 
investigations on the induction of leu- 
kemia by x-rays. AVith single whole body 
exposures of 400 r, given to large numbers 
of mice, the incidence was raised from 0.06 
in the controls to 0.35 per cent. Thus, 
while the actual incidence ivas still low, 
the increase amounted to nearly six-fold. 
Furth (3) gave single whole body treat- 
ments of approximately 400 r and found a 
slight but nevertheless definite increase in 
leukemia of both myeloid and lymphoid 
types. Hueper (4), using hard x-rays, 
gave repeated general body treatments to 
mice, doses up to 480 r being administered 
in a six-week interval. He observed an in- 
cidence as high as 74 per cent in animals in 
which, he states, the normal incidence was 
19 per cent. Furth and Furth (5) irradi- 
ated the whole bodies of mice with single 
or repeated doses of 200 to 400 r and ob- 
served an increase in myelosis as high as 
eight-fold, and of mediastinal lympho- 
matosis as high as seven-fold. The actual 
incidence of lymphomatosis and myelosis, 
however, did not exceed 13.9 and 7.6 per 
cent, respectively. 

Descriptions have been given and sum- 
maries made (6) of the occurrence of 
leukemia in persons occupationally exposed 


to high-energy radiations. Similarities 
have been pointed out between radiation- 
induced lesions of the skin and those in 
hematopoietic organs which later become 
neoplastic. The plausibility of the idea 
that radiation may induce leukemia has 
been openly discussed, but as yet adequate 
statistical evidence showing a greater oc- 
currence of leukemia among exposed per- 
sons is lacking. Henshaw and Hawkins 
(7) have found the incidence of leukemia in 
physicians to be approximately 1.7 times 
greater than in white males of the general 
population. On the assumption that physi- 
cians as a group are more exposed to high- 
energy radiations than white males of the 
general population, this observation maybe 
said to be in accord with the findings with 
experimental animals, but since the higher 
incidence of leukemia in physicians may be 
accounted for by other factors, radiation is 
not fully indicted as the causal agent. 

In the studies with animals previously 
reported, doses of 200 to 400 r were used, 
and not much attention was given to the 
number or frequency of treatments. 
Hence, while some positive evidence was 
obtained indicating that radiation may in- 
duce leukemia, the actual incidence was 
never high (except in Hueper’s experi- 
ments, in which the strain used had a 
high spontaneous incidence), and it would 
appear that the optimum conditions for 
induction had not been found. In oirr ex- 
perience with different strains of mice (8), 
doses of 200 to 400 r applied acutely to the 
whole body were sufficient to produce a 
modification of the peripheral blood picture 
and marked destruction of hematopoietic 
tissues. It seemed plausible, then, that 
the increased incidence of leukemia might 
be related to the destruction of hemato- 
poietic tissues and that a greater increase 
might be obtained by increasing the 
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Table I: Numbers of Deaths at Different Times After Treatment Was Begun 


Type of Disease 


Months After Treatment 


Total Number 

Per Cent 

1-Z 

4-6 

7-9 

10-12 

13-15 

16-18 

of Deaths 

Leukemia 

Males (2S) 

Leukemia 

0 

0 

1 

5 

1 

0 

7 

25.0 

Other causes 

1 

0 

4 

3 

5 

8 

21 

Females (29) 

Leukemia 

0 

0 

7 

2 

1 

0 

10 

34.5 

i 

Other causes 

1 

0 

5 

7 

5 

1 

19 

Total 

i 






1 57 

29.8 


amount of destruction. Witli this in mind, 
experiments were planned whereby con- 
siderable damage could be produced in 
blood-fonning organs during an appreci- 
able interval of time. 

METHODS AND MATERIAL 

Since single doses of 400 r are lethal to 
some animals, and inasmuch as return to a 
nonnal blood picture after such exposures 
requires tluee to four weeks or more, it was 
decided to use doses of 200 r repeated at 
four-week intervals as long as this could be 
done without too severe an effect on the 
health of the animals. Arrangements were 
also made to obtain continuous leukocyte 
records on some of the animals. 

C57 Black mice obtained from the 
Roscoe B. Jackson Memorial Laboratory, 
Bar Harbor, Maine, were used exclusively 
for the experiment. This strain of mice 
was used, since it was known to have a 
spontaneous incidence of leukemia not 
greater than 10 per cent (9). Fifty-seven 
animals (28 males and 29 females) were 
exposed to radiation. Treatment was be- 
gun when the animals were tliree to four 
months old. A similar group of 60 animals 
was maintained under tlie same conditions 
(except for treatment) as controls. Total 
and differential leukoc 3 de counts were 
made on 10 animals of tlie experimental 
and control groups at fortnightly intervals. 

The x-ray equipment used consisted of 
tlie dual-tube simultaneous cross-firing 
apparatus available at tlie National Cancer 
Institute. The conditions used were; 
200 kv., 20 ma. 0.5 mm. copper and 1.06 
mm . aluminum filter and a distance of 38 
an. from each target. The intensity at the 


level of the mice was 121 r per minute as 
measured in air witli a Victoreen ionization 
chamber. Hence, the exposure time for de- 
livering a dose of 200 r was 1.65 minutes. 
During treatment the mice were held in a 
shallow, light-weight celluloid tray. Fol- 
lowing treatment they were kept under 
constant observation until death, at which 
time they were examined grossly and 
histologically for leukemia. The data to be 
given are derived exclusively from the 
present experiment. Some of the details 
concerning the gross and histologic changes, 
however, are drawn in part from other 
more extensive experiments now in prog- 
ress. 

RESULTS 

Table I shows the number of animals 
dying with leukemia at different times after 
treatment, the data for males and females 
being shown separately. Deaths from 
leukemia occurred during the mteriml o 
seven to fifteen montlis after irradiationi 
for the most part between tlie seventh an 
twelftli months. As shown in the las 
columns, 7 of 28 males, or 25.0 per cen > 
died with leukemia and 10 of 29 female, ot 
34.5 per cent, mile these figures injeate 
a greater frequency in females, tlie di er 
ence for these limited data is not regar c 
as significant. By averaging the va u 
for males and females, a figure of 29. P 
cent is obtained. In a similar 
control animals maintained under ‘ 
conditions, only 4, or less than 7 per ' 

died ivith leukemia during a correspon > 

period. „jj 

The gross and histologic picture as 
at deatli showed differences as well as si 
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larities in the various animals. Medi- 
astinal masses in the region of the thymus 
were most frequently seen. These some- 
times measured 8 to 12 mm. in diameter 
and often formed apron-like extensions 
which surrounded and became attached to 
the heart and lungs. In some instances the 
masses were attached to and infiltrated 
the chest wall. This thymic enlargement 
was in some cases accompanied by general 
enlargement of lymph nodes and spleen 
and an increase in young leukoc 5 'tes in the 
circulating blood, but more often only thy- 
mic enlargement and slight general lymph 
node enlargement were observed. In 
occasional animals the thymic enlargement 
was absent while l 3 unph node or splenic 
hypertrophy indicated the leukemic state. 
As will be shown below, a modified blood 
picture sometimes accompanied the disease, 
but more often it did not. 

The only unvarying characteristic which 
was depended upon fully for diagnosis was 
invasiveness of leukocytes from normal 
sites into adjacent tissues. Figure 1 shows 
typical examples. A and B, respectively, 
show invasion of the meninges and of the 
paravertebral connective tissue from verte- 
bral bone marrow. C shows invasion of the 
capsule and connective tissue surrounding 
an axillary lymph node. D, E, and F, re- 
spectively, show leukemic infiltration of 
kidney, liver, and skeletal muscle (near 
sternum). The degree of invasiveness 
varied from animal to am'mal, some show- 
ing only traces. ' The line of separation be- 
tween the normal and diseased tissue was, 
in fact, not sharply defined, making diag- 
nosis difficult. For the table above, all 
cases listed as positive showed extensive in- 
vasiveness and all questionable or border- 
line cases are listed as negative. 

In order to illustrate further the necessity 
of depending upon invasiveness for diag- 
nosis, one case in particular will be de- 
scribed. Shortly before death in the eighth 
month after treatment, this animal ex- 
hibited paralysis of the hind legs, the only 
case of this kind seen. The peripheral 
blood picture was negative at autopsy, and 
all organs displayed a normal appearance 


with the possible exception of the mesen- 
teric lymph node and the thymus, which 
were slightly enlarged. The gross picture, 
therefore, gave no explanation of the 
paralysis nor any clue as to the cause of 
death. Histologic sections of the spine, 
however, revealed a hyperplastic vertebral 
marrow, a packing of the meningeal spaces 
with leukocytes, and invasion of the para- 
vertebral musculature. The paralysis was 
thus readily accounted for, and the animal 
was classed as a positive leukemia case. 

Figure 2 shows continuous blood records 
on 3 representative animals. A is for a non- 
irradiated control animal and B and C are 
for animals that received doses of 200 r at 
intervals of four weeks, as indicated by the 
arrows. Continuous blood count records 
were made on 5 females and 5 males from 
each group, and attempts were made to ob- 
tain counts for at least a short period on 
most of the animals shortly before death. 
The graphs in Figure 2 were selected for 
presentation because they are typical of 
the blood records obtained. 

In graph A, the leukocyte level ranges 
generally between 8,000 and 13,000 cells 
per cubic millimeter of whole blood. Only 
once was this animal found to have a count 
significantly higher than 15,000. In onr 
experience generally, leukocyte counts m 
the range of 20,000 to 30,000 have been 
found occasionally in animals which were 
presumably normal, but such levels were 
never sustained for periods of several days 
or weeks. In C57 Black mice the lymp ° 
cyte level runs higher than that of c 
neutrophil, as a rule. A few (5-10 ptf 
cent) younger forms were present norma } t 
but only rarely were blast forms seen. 

With reference to the treated 
B and C differ from each other and a s 
from the controls. During treatment 
changes were generally the same for o 
B and C, consisting of a gradual devei 1 
ment of leukopenia, ^'\ffien five or 
treatments had been completed, the ei 
cyte level was in the range of 
low, both lymphocyte and neutropm e 
being markedly affected. rtb' 

after the last treatment, or perhaps s i 
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before {B), some evidence of recovery 
developed. In tlie case of B, recovery 
never went beyond tlie normal level and 
tlie lymphocyte and neutrophil counts 
continued to be generally cliaracteristic of 
nonnal animals. C, on tlie otlier hand, 


disease in tliis case was considered to be 
typical leukemia with involvement of the 
peripheral blood. Animal B at autopsy 
was also found to have a primitive type 
cell invading many tissues. The photo- 
micrographs shown in Figure 1 were ob- 




WEEKS 

Fig. 2. Continuous blood records on individual mice. i4. Control. B and C. Experimental 
animals receiving 200 r exposures at intervals indicated by arrows. The solid, dash, and dotted 
lines represent absolute numbers of leukocytes, lymphocytes, and neutrophils, respectively. 


after having a fairly normal recovery, 
suddenly showed an extensive rise in leuko- 
cyte level, the predominant cell type being 
pnmitive in character. Histologic sections 
taken at autopsy showed this cell form to be 
invading the tissues of many organs. The 


tained from this animal. In this case, the 
disease was also considered to be leukemia 
but not involving the peripheral blood. 
Protocols from the present experiment and 
others now in progress contain several 
records like C and several like B. Actually 
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the B type has been seen more often than 
C, and some of these show even less fluctn- 
ation near the end than indicated in B. 

DISCUSSION 

The work described here gives further 
evidence that the incidence of leukemia 
can be increased in laboratory animals by 
exposure to ionizing radiations. The inci- 
dence obtained with the methods used was 
very nearly 30 per cent. With the ex- 
ception of Hueper’s figure (based on ani- 
mals with a high spontaneous incidence) 
this value is the highest yet obtained. 
Since the normal incidence of leukemia in 
the strain of mice used, however, was 7 
per cent, it is obvious that the increase 
amounted to approximately four-fold. In 
this respect our findings lie intermediate 
among those of the previous workers. 

In the present experiment, it was our 
aim to employ doses definitely injurious to 
the hematopoietic organs and tissues and 
to carry the damage as far as the vitality of 
the animals would permit. As made evi- 
dent by the curves (Fig. 2), doses of 200 r 
produced depressing effects on the leuko- 
cyte level and the effects were to some ex- 
tent additive when treatments were given 
at intervals of four weeks. From previous 
experience (8) it was known that doses of 
200 r induce extensive damage and destruc- 
tion in hematopoietic organs, particularly 
to free lymphocytes, and that periods of 
three to six weeks or more are required for 
return to normal. After four to six 200 r 
treatments had been given in the present 
experiment, the leukocyte numbers were 
reduced to dangerous levels (1,000 per 
cubic millimeter or less), and the animals 
were uniformly in a cachectic state. For 
these reasons the treatments were discon- 
tinued when six had been given. 

The figures given indicating the incidence 
of leukemia are conservative. Only un- 
questionable cases were classed as positive, 
aU others being considered as negative. A 
few animals died early of intercurrent 
disease and some were cannibalized to the 
point that satisfactory examinations could 
not be made. It may be presumed that in 


some of these leukemia would have de- 
veloped if they had Hved long enough, but 
this group together with the borderline 
cases accounted for less than 20 per cent of 
the animals. At least half of the animals 
showed no evidence of the disease, thus 
making it plain that a still greater incidence 
might be obtained with more carefully 
planned treatments. Other experiments 
are in progress testing other treatment pro- 
cedures. 

The over-all picture thus far obtained is 
as follows: The radiation produces de- 
structive effects in the blood-forming tis- 
sues, changes which become reflected in the 
peripheral blood as leukopenia. If the 
damage is not too severe, recovery takes 
place over a period of weeks or months. 
Either associated with or following the 
regenerative process, hyperplasia and neo- 
plasia of hematopoietic tissues develop, 
which may or may not have manifestations 
in the peripheral blood. When true leu- 
kemia does occur, the onset is sudden and 
the rise in leukocyte level is rapid (Fig. 2, 
C ) . A number of continuous blood records 
have been kept for treated animals that 
developed true leukemia, and this picture 
was invariably obtained. Since the animal 
B (Fig. 2) showed leukemic infiltrations, it 
might be argued that the oscillations in 
leukocyte level between thirty and forty 
weeks constituted evidence of leukemic 
manifestations in the peripheral blood. 
This might indeed be the case but, since 
the differential picture was little if an/ 
altered and since the leukocytosis did no 
exceed limits often seen in untreated ani- 
mals, this possibility is regarded as un- 
likely. Other records have, in fact, been 
obtained for leukemic animals whi 
showed no such oscillations. It seems 
proper, therefore, to regard manifestaboin 
in the peripheral blood as secon sxy 
effects. Hyperplasia and invasiveness wtfc 
seen without increased leukocytosis m 
peripheral blood, but extensive leukocy- 
tosis was never observed without uYP 
plasia and invasiveness. The site o ^ 
disease has appeared problematic, ^ 
slight predilection for the thymus. Eyp 
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trophy occurred in one group of hemato- 
poietic organs in one animal and in anotlier 
group in a different animal, suggesting that 
the various blood-forming organs have 
about the same susceptibility irrespective 
of location. 

Little has been said thus far regarding 
cell types. In general, tlie forms were un- 
differentiated and indeterminate. For the 
most part, tliey were uniformly similar in 
any given animal. Perhaps tlie most 
signifieant obser\mtion was that the cell 
type was not the same for all animals, al- 
though the same treatments had been re- 
ceived under the same conditions in aU 
cases. 

SUMMARY 

1. X-rays in doses of 200 r were applied 
aeutely to the whole bodies of C57 Black 
mice at intenmls of four weeks for twenty 
weeks, and the animals were watched for 
the occurrence of leukemia. 

2. Leukemic disease was found in ap- 
proximately 30 per cent of the treated ani- 
mals, but in only 7 per cent of non-irradi- 
ated controls. 

3. Continuous blood records showed a 
general depression of leukocyte level during 
treatment, followed by a slow return to 
normal after treatments were discontinued. 
In some animals, the recovery extended 
into a marked leukocytosis, and these ani- 
mals at death were invariably found to 
have leukemic infiltrations. 


4. Hyperplasia of hematopoietic organs 
and invasiveness were seen in all animals 
recorded as positive, but the distribution 
of such conditions varied from animal to 
animal. 

5. Primitive cells were seen as the pre- 
dominant type in all eases. For the most 
part, the type was uniform in any one ani- 
mal but varied from one animal to another. 

National Cancer Institute 
Bcthesda, Md. 
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Industrial Radiation Hazards^ 

C. B. BRAESTRUP 
New York, N. Y. 


T he present industrial expansion has 
resulted in vastly increased use of 
x-rays and radium in the examination of 
materials and manufactured products . To- 
day these applications of roentgen and 
gamma rays have reached a volume ex- 
ceeding that of medical radiology and the 
exposure of a thousand films a day is not 
unusual for an industrial equipment. 

In order to avoid a repetition of the in- 
juries suffered by the pioneers of medical 
radiology, it is essential that the industrial 
users be thoroughly acquainted with the 
detrimental effects of radiation. At the 
same time they should have sufficient 
understanding of the protection problem 
to realize that with proper safeguards 
their work does not entail greater hazards 
than occur in other fields. These safe- 
guards consist essentially in reducing the 
unwanted, or stray, radiation to a negli- 
gible amount, thereby preventing super- 
ficial injuries to the skin and hair as well 
as harmful systemic changes, particularly 
in the blood and genetic cells. 

On the basis of experiences gained over 
a period of years in medical radiology, it 
was estimated that a person may be ex- 
posed without danger to 0.2 r per day (or 
10““ r per second). This amount, the 
daily tolerance dose, does not, however, 
allow for the special conditions of indus- 
trial radiology or for possible genetic 
effects necessitating a greater margin of 
safety. The value of 10““ r per second 
is based on a thirty-five-hour week, while 
today many industrial employees work 
fifty hours or more. Furthermore, the 
wider beams of radiation and higher volt- 
ages frequently used industrially increase 
the volume dose, that is, the total amount 
of radiant energy absorbed by the body. 


Geneticists (5) have advocated that the 
tolerance dose be reduced to 0.02 r per day, 
or less, to avoid possible damage to future 
generations due to the cumulative effects 
of radiation on the gonads. Yet that 
point of view is not supported by the fact 
that the human race has been exposed for 
ages to cosmic radiation, at the rate of 
about 0.03 r per year. This question, 
therefore, is by no means settled and, until 
more experimental and clinical evidence 
is available both on the genetic and the 
volume dose effects, it may be well to ap- 
ply a factor of safety according to the 
voltage used, the size of field, and the type 
of person to be protected. Obviously, 
better shielding should be provided for 
x-ray and radium workers than for per- 
sons only infrequently exposed to radia- 
tion. 

This report is a summary of the writer s 
experiences gained from stray radiation 
surveys of about fifty industrial installa- 
tions using voltages from 30 up to 1,000 
kv. and gamma rays. The instruments 
used in these measurements were similar 
to those previously described (3, 4) an 
included ionization chambers with air 
volumes of 435 c.c. and 6,000 c.c. as we 
as Geiger-Muller counters. 

PROTECTION AGAINST DIRECT RADIATION^ 

Stray radiation may be reduced materi- 
ally by enclosing the x-ray tube in a so 
called rayproof housing provided wit i a 
small aperture practically limiting 
primary rays to the useful beam, 
protective qualities of such enclosu 
have been discussed in our earlier P^P 
(3, 4). It was found that the stray radia- 
tion from “rayproof” tube holders ^ 
ally is less than 1 .0 r per hour at a a » 
distance of 1 meter and with the x ^ 
tube operating at its maximum 
rating. This is ample protection w 
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additional shielding is provided in tlie walls 
of the x-ray room but still insufficient to 
permit manipulation of the tube enclosure 
while the tube is energized even if tlie aper- 
ture is closed by means of a shutter. 

Further protection must be provided 
against that part of the useful beam not 
absorbed by tlie object and against the 
secondary rays emitted by any material 
exposed to radiation. The amount of 
protection needed will depend mainl}’’ 
upon the tube voltage used, tlie milli- 
ampere-minutes of exposure, and the dis- 
tance to the x-ray tube target. As the 
dose varies inversely as the square of the 
distance, this last factor has a far greater 
significance than is generally realized. Of 
the various materials suitable as barriers 
to the rays, lead is generally the most 
economical, although concrete may be 
used to advantage for higher voltages or 
where- it already is part of tlie building 
construction, as in floors and ceilings. 
The International Commission on X-Ray 
and Radium Protection has formulated 
• certain minimum protection requirements 
(6), based primarily on medical applica- 
tions without consideration of tlie special 
conditions of industrial radiology. The 
recommended lead protective values are 
given for different x-ray tube voltages, 
without taking into account the miUiam- 
perage, target distance, and exposure 
time. As was demonstrated previously 
(3, 4), compliance with these rules has 
given a high factor of safety for medical 
applications. Better protection, however, 
and greater economy, may be attained 
for industrial installations by considering 
all the factors affecting the thickness of 
lead required. 

In Figure 1 is shown the relationship 
between the required lead thickness and 
target distance for various voltages, assum- 
ing the x-ray tube is operating at 10 ma. 
for fifty hours a week and the daily toler- 
ance dose is 0.1 r as recommended by the 
National Bureau of Standards (9). This 
chart indicates graphically the results of 
our absorption measurements made on 
equipment commonly used industrially. 


The values for 125 kv. and less were ob- 
tained witli x-ray tubes having an inherent 
filtration equivalent to 0.5 mm. A1 and 
energized by half-wave two-valve genera- 
tors. The self-contained half-wave type 
of equipment with an inherent filtration 
of about 3 mm. A1 was used at the higher 
voltages. The dosage rates of different 
installations checked within 10 per cent 
and are generally somewhat lower than 
those obtained by Binks (1), This might 
be expected, as his values are for constant 
potential, while ours are for pulsating 
potential, which is the voltage wave-form 
of most industrial x-ray units used in this 
country." It is interesting to note that 
we both obtain a relatively higher lead 
tliickness for 100 kv. than indicated in 
the International Recommendations. This 
chart assumes an average exposure of 5,000 
milliampere-minutes a day, which is gener- 
ally the maximum with present x-ray tubes 
for one shift, and considerably above that 
used with any of those examined. 

It should be noted that even a marked 
change in the milliampere-minutes does 
not alter materially the lead protection 
required. For instance, doubling the ex- 
posure at 100 kv. increases the lead thick- 
ness only 0.2 mm. and at 200 kv. only 
0.4 mm. This is illustrated in Figure 
2, where the data are given for different 
daily exposures expressed in milliampere- 
minutes or milliamperes for eontinuous 
operation. This chart, too, is based on a 
daily tolerance dose of 0.1 r but may be 
used for any other value merely by mul- 
tiplying the milliampere-minutes used by 
the desired factor of safety. The required 
lead thickness is obtained by drawing a 
horizontal line through the intersection 
of the two diagonal lines representing the 
target distance and the daily exposure 
used. The vertical projection of the in- 
tersection of this horizontal line with the 
curve for the applied voltages will then 
indicate the required lead thickness. 


2 Comparative measurements at 200 kv. constant 
potential checked closely with Sinks’ data and showed 
an increase of only 5 to 10 per cent in lead thickness 
over pulsating potential. 
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Example: An x-ray tube is operating 8.3 hours 
a day at 200 kv. and 5 ma. What lead thickness is 
required at a target distance of 5 meters? Answer: 
Since 8.3 X 60 X 5 — 2,500 milliampere-minutes, 
follow the horizontal line from the intersection of 
the 5-meter and the 2,500-milliampere-minute lines 
till it crosses the 200-kv. curve; then follow the 
vertical line to 3.0 mm. lead, which is the thickness 
required. 


ing simultaneously, the lead shielding 
must be increased accordingly If the 
tubes operate at the same voltage, the 
shielding for each must be calculated for 
the total exposure of all the tubes. 

Most of the reported industrial radiation 
injuries have been caused by ignorance or 
neglect rather than insufficient thickness 


IN. LkaD 



Mm. Lead 

Fig. 1. Lead thicknesses required for different voltages to reduce the daily dose 
to 0.1 r for 10 milliamperes continuous operation. 

In planning industrial protection it is of lead shielding.^ Many of the routine 
advisable to assume that the x-ray tube x-ray examinations are carried out by non- 
is operating at its maximum continuous — — . . , ... . niants manu- 

ratmg. Expenence has shown that most facturing x-ray tubes, or other electronic tubes cmiUing 

installations eventually operate at much x-rays, where large groups of these are being op 
higher outputs than originally planned. ^°*^^^The^‘Xcts^ of 'systemic injuries caused by 
Where the personnel are exposed to stray The^actTS nmhfag°haThappe«'d is not 

radiation from several x-ray tubes operat- proof that the installation is safe. 
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technical workers, and tlie possibility of 
accidents is great unless tlie equipment is 
made foolproof with automatic means of 
preventing exposure to direct radiation; 
tliis is especially true of x-ray diffraction 
units, whicli are now used in large number 
for orientation of crystals. Of the four 
types of units examined, only two pro- 


Routine fluoroscopic inspections are usu- 
ally carried out with apparatus designed 
for the particular type of object to be 
examined. To obtain maximum protec- 
tion, both the x-ray tube and object 
should be located in a shielded enclosure 
with a lead-glass window® for observation 
of the fluoroscopic screen. Where the 



Fig. 2. X-ray protection chart for different voltages, milliampere-minutes 
and distances. The daily tolerance dose is assumed to be 0.1 r. 


vide automatic shielding to prevent ex- 
posture to the hands of the operator while 
placing or removing the crystal. With 
the other two types, a careless worker 
might readily have her fingers exposed to 
the intense direct beam of unfiltered radia- 
tion, usually 30 kv. and 20 ma. with a 
target distance of only 10 cm. There are 
already several reports of skin ulcers 
caused by such conditions. 


target screen distance is short, it may be 
necessary to use a greater thickness of lead 
shielding than indicated in the Interna- 
tional Recommendations. The values may 
be determined from the graph of Figure 2. 
Door switches should be provided to break 

® The lead glass should have the same “lead equiva- 
lent” as the wall in which it is mounted. By its lead 
equivalent is understood the thickness of lead which 
has the same absorption for a particular radiation as 
the lead glass. 
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the high-tension circuit and thereby pre- 
vent exposure to the direct beam while 
the enclosure is open. 

Unfortunately, occasional fluoroscopy 
is often carried out with discarded medical 
equipment, with protection far from ade- 
quate for industrial purposes. Many of 
the superficial radiation injuries have 
taken place with apparatus of the make- 
shift type, often because the operator has 
moved the object with his unprotected 
hand in the direct beam. Even with 
standard lead rubber gloves (lead equiva- 
lent 0.5 mm.) this is a dangerous procedure 
for voltages above 75 kv. and is not ad- 
visable at any voltage. 

Over-exposure to direct radiation is 
unlikely with radiographic installations 
where both the x-ray tube and the ob- 
ject are completely enclosed in shielded 
rooms or booths. Of installations of this 
type which were examined, only two had 
inadequate protection against the direct 
beam. Some had excessive rayproofing, 
such as lead lining of outside walls, al- 
though they were far removed from other 
buildings.® 

The use of separate shielded enclosures 
for radiographic study of large objects is 
not always practical, as it would require 
enormous rayproofed rooms and would 
necessitate additional handling of the 
material. Instead, a completely lead-lined 
control booth provides protection to the 
operator, with the beam directed in such 
a way that the exposure to other workers 
is well below the tolerance dose. In some 
plants, adequate protection has been ob- 
tained by using the object as the only 
barrier to the direct beam. This is pos- 
sible if the film is placed inside the object, 
as is the case in radiographing welds of 
high-pressure vessels or pipes; otherwise, 
the amount of radiation required to expose 
the films would cause excessive stray 
radiation. It is obvious that with this 
arrangement a large group of workers 

« It may sometimes be necessary to rayproof out- 
side windows and walls to protect occupants of neigh- 
boring buildings. Such protection eliminates, also, 
“back-scatter” from nearby walls, .which may cause e.v- 
cessi%’e exposure to people in adjoining rooms. 


might readily receive radiation injuries 
unless the x-ray tube were energized only 
when the object covered the whole aper-. 
ture. Measurements at such installations 
indicate that with 400 kv. and 5 ma, the 
daily dose for eight hours’ operation, with- 
out any object in place, is almost 200 r 
at a target distance of 10 feet, and 0.1 r at 
a distance of 450 feet. With the usual 
type of object in place, the daily dose was 
only 0.2 r at 10 feet. Actually the stray 
radiation was considerably less, as the 
average cumulative exposure time was only 
a few hours a day. 

PROTECTION AGAINST SCATTERED 
RADIATION 

Most of the cases of inadequate protec- 
tion investigated were due to insufficient 
shielding against the scattered rays emitted 
by any material exposed to radiation, such 
as the object being radiographed or the 
floor, walls, and ceiling of the x-ray room. 
While scattered radiation is only a small 
fraction of the incident radiation, less than 
1.0 per cent, it may readily cause excessive 
stray radiation unless proper shielding is 
provided. The thickness of lead needed 
may be estimated from the chart in Figure 
2 by dividing the actual milliarapere- 
minute exposure by 100 and then using the 
chart in the same way as for direct radia- 
tion. The value thus obtained will be on 
the safe side where “ra)rproof” tube en- 
closures are used. Greater accuracy may 
be secured by considering all the condi- 
tions of each case and the lower penetra- 
bihty of the scattered rays. Taylor (12) 
and Binks (1) have discussed this subject 
in detail and reference should be made to 
their papers. At one installation where 
the x-ray tube was mounted in an open 
lead-glass bowl, the stray radiation was 
about 0.5 r per hour at the operators 
position. This was caused by scattenng 
from the ceiling, as the lead protection o 
the wooden partition extended up on) 
about six feet. The source of stray ra m , 
tion was located by means of a 
Muller coiuiter constructed to give direc 
tional effect. 



Vol. 43 


Industrial Radiation Hazards 


291 


As scattered radiation is approximately 
proportional to tlie area irradiated, it is 
important to limit the cross section of the 
direct beam to tliat actually required. 
This is often neglected, altliough in some 
instances it has been possible to cut the 
stray radiation in half merely by adding 
a lead diaphragm to the aperture of the 
tube. Anotlier advantage of reducing 
the scatter is tlie resultant improvement in 
the quality of tlie radiograph. 


get and with maximum field size." The 
ratio of the stray to the direct axial radia- 
tion, both measured through 18 inches of 
concrete, is about 5 per cent for the same 
target distance. The stray radiation was 
determined perpendicularly to the central 
beam at the level of the target and in- 
cluded primary radiation not absorbed by 
the tube housing as well as the scatter from 
the floor. Further tests showed that the 
stray radiation was due almost entirely to 


Table I: X-Ray Protection Required to Reduce the Direct Radiation to 0.1 r per Day 


(The protection is given for different c.\posurcs per day indicated in milliampere-minutes and corresponding 

inillianipcragcs for continuous operation) 


Distance 

400 kv. 

1,000 kv. 



1,500 ma.-min. 

2,500 ma.-min. 

500 ma.-min 


1,500 ma.-min. 


Feet 


(3 ma.) 



(5 ma.) 



(1 ma.) 



(3 ma.) 


Meters 

(Ap- 

Lead 

Concrete 

Lead 

Concrete 



Lead 

Concrete 


prox.) 



















mm. 

in. 

cm. 

in. 

mm. 

in. 

cm. 

in. 

mm. 

in. 

cm. 

in. 

mm. 

in. 

cm. 

in. 

1 

3 

17.5 

"Ac 


IPA 

18.5 

Vi 

31 

12Vs 




. . . 





2 

7 

14.9 

Vs 

20 

lOVi 

15.8 

Vs 

27 

imai 



88 

35 



ios 

41 

3 

10 

13.4 

V.c 

24 

9V= 

14.3 

Vie 

25 

9’A 


. . . 

77 

30 



93 

37 

4 

13 

12.2 

'A 

22 

8Vs 

13.2 

‘A 

23 

9>A 



68 

27 



84 

33 

5 

16 

11.3 

Vic 

21 

8 

12.4 

'A 

22 

8V4 



63 

25 



78 

31 

6 

20 

10.7 

Vic 

20 

7V4 

11.7 

‘A 

21 

8V4 

73 

2Vs 

58 

23 



73 

29 

8 

26 

9.6 

Vs 

18 

/ 

10.5 

Vic 

19 

t Vs 

67 

2V8 

52 

21 

. . . 


65 

26 

10 

33 

8.7 

Vs 

17 

OVa 

9.7 

Vs 

18 

7V« 

63 

2Vs 

46 

18 

73 

2V’s 

■ 58 

23 

20 

66 

6.1 

Vi 

13 

5 ‘A 

7.1 

‘A 

15 

5V4 

49 

2 


, . . 

60 

2V8 

43 

17 

30 

98 

4.6 

Vic 

11 

4‘A 

5.5 

Vc 

12 

4V4 

41 

iVs 

. . . 


52 

2 


... 

40 

131 

3.5 

Vs 

9 

3V: 

4.4 

Vic 

10 

4 

35 

IVs 



46 

IVs 


• . 

50 

164 

2.7 

Vs 

7 

2V4 

3.6 

Vs 

9 

SVs 

30 

iVi 



41 

IVs 




A large volume of radiography is done 
by means of turntables, sliding trays, and 
other automatic arrangements to bring 
the film and objects into position. Such 
devices require expert construction to 
avoid scattered radiation and should be 
provided with interlocking switches. 

400-kv. and 1,000-kv. installations 

Much more attention has been given 
to the protection problem for higher volt- 
ages, and as a result the factor of safety 
is generally high. In Table I are pre- 
sented the results of our measurements 
at 400 and 1,000 kv. The concrete thick- 
nesses for 400 kv. have been calculated 
from our lead values, with the conversion 
faetors of Singer, Taylor, and Charlton 
(11). The measurements at 1,000 kv. 
were made with the transmission-type tar- 


direct rays from the tube and generator 
housing, rather than from the floor. 

RADIUM PROTECTION 

The safe use of gamma rays for industrial 
radiography requires precautions similar to 
those used in radium therapy. These are 
given in detail in the recommendations of 
the National Bureau of Standards (8) 
and recently have been summarized by 
Quimby and Pool (10). There are, there- 
fore, only a few points which need be 
stressed here. Structural shielding is 
rarely of value in the industrial applica- 
tions of gamma rays. Even a 1-inch lead 
barrier will transmit about 25 per cent of 
the incident radiation, and the same reduc- 
tion may be obtained by merely doubling 

’’ The protection requirements will be less for smaller 
fields and where the tube is operated only with the ob- 
ject in place. 
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the radium distance, as the dosage rate of 
gamma radiation also varies inversely as 
the square of the distance. Shielding, 
therefore, is used mainly while the radium 
is not in use and can be stored in lead con- 
tainers. The amount of lead required will 
depend on the amount of radium, the dis- 
tance, and the cumulative time of exposure. 
The thickness may be obtained directly 
from the Failla protection chart (8) or 
estimated from certain simple factors. The 
dose of 1 gm. of radium, filtered through 
0.1 cm. lead, is about 6.7 r for eight hours 
at a distance of 1 meter. Each half an 
inch of lead cuts the radiation approxi- 
mately in half. To reduce the daily dose to 
0.1 r, the tolerance dose, would therefore 
require about 3 inches of lead under the 
above conditions.® Without shielding, the 
distance would have to be increased to 
about 8 meters to obtain the same reduc- 
tion in dose. The area within that radius 
is considered the danger zone and should 
be so marked. 


DISCUSSION 

The results of this study indicate clearly 
that a higher factor of safety and greater 
economy may be obtained in planning in- 
dustrial x-ray protection on the basis of all 
the factors involved instead of simply the 
tube voltage, as has been the general prac- 
tice in the past. Such determinations have 
been simplified by charts provided for the 
usual range of voltage, milharapere-min- 
utes, and distance. The obtained lead 
thicknesses are based on the average dosage 
rates of industrial equipment, as the small 
variation between different generators has 
no significant bearing on the lead required. 

Industrial radiation injuries are not 
necessarily eliminated by adequate struc- 
tural shielding and safe equipment. Of 
equal importance are the training and 
practice of the technicians in safe operating 
procedures and their imderstanding of the 
fimdamental technical and cUnical aspects 

* Where greater accuracy is required, reference should 
be made to the results in our paper "Protection Measure- 
ments of Lead Shielded Radium” {to be published). 


of .protection, which not only reduces radia- 
tion hazards but also eliminates unfounded 
worries, so frequently caused by misin- 
formation. 

In order to maintain a high degree of pro- 
tection, it is necessary to check periodically 
the stray radiation received by industrial 
x-ray and radium workers. This may be 
done most readily by means of dental films 
carried on different parts of the body for a 
period of one month. The dose received 
may be estimated by comparing the density 
of the test films with control films exposed to 
known fractions of a roentgen, using radia- 
tion of similar quahty. Pocket ionization 
chambers should be used in place of the 
films where greater accuracy is indicated. 
Either method of stray radiation control 
serves also as an incentive to the personnel 
to avoid unnecessary exposure and at the 
same time gives them a sense of security 
when the stray radiation is proved to be 
negligible. 

630 West 168th St. 

New York 32, N. Y. 
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Clinico-Pathological Conference 

ST. LOUIS UNIVERSITY SCHOOL OF MEDICINE 
E. Lee Shrader, M.D., L. R. Sanle, M.D., and W. A. D, Anderson, M.D. 


HISTORY AND CLINICAL EXAMINATION 

E. Lee Shrader, M.D. 

A twenty-one-year-old white female en- 
tered tlie hospital on Feb. 4, 1943, com- 
plaining of abdominal pain whicli had its 
inception on Jan. 25, 1943. The pain at 
first involved tlie right lower quadrant and 
occurred chiefly in the evening but was 
sufficiently relieved by a hot-water bottle 
to permit sleep. Two days later, Jan. 27, 
it became more generalized and was as- 
sociated mth cramping and tenderness. 
No fever was present and the white count 
and differential count were normal. Par- 
egoric and an enema, with bed rest, en- 
abled the patient to return to work. On 
Jan. 31, she again had recourse to an enema 
for relief. On Feb. 3, she was seen by a 
physician and a gastro-intestinal x-ray 
examination was ordered. The pain at 
this time was colicky in nature and radiated 
to the back. On Feb. 4, her illness be- 
came so pronounced that she remained in 
bed. Syntropan and papaverine were ad- 
ministered. Emesis occurred for the first 
time on the evening of Feb. 4. The tem- 
perature was normal on admission. 

Physical examination on admission 
showed the patient to be well nourished 
and well developed, in no acute distress. 
The findings were as follows : 

Head: No evidence of pathological in- 
volvement. 

Eyes: Pupils round, regular, and equal, 
reacting to light and accommodation; 
external ocular movements normal; no 
nystagmus; conjunctivae and sclerae ap- 
peared clear. 

Nose and Ears: No abnormality. 

Mouth: Excellent hygiene; mucous 

membrane well colored; tonsils not prom- 
inent; oropharynx not abnormal. 

Neck: No lymphadenopathy or goiter. 

Chest: Normal to inspection, palpation, 
percussion, and auscultation; diaphragm 


high on right side extending to 7th inter- 
costal space posteriorly. 

Heart: Contour and position normal; 
rate regular; blood pressure 118/68. A 
systolic murmur was present, loudest in 
the second intercostal space to the left of 
the sternum. 

Abdomen: Full below the umbilicus but 
not tense and showing no rigidity. The 
point of greatest tenderness was in the mid- 
line between the umbilicus and pubis. A 
vaguely palpable mass about 5 cm. in di- 
ameter was present in the right lower quad- 
rant; not freely movable and fairly tender. 
Tenderness was also noted on the left side 
in the lower quadrant. Normal peristaltic 
sounds were heard on auscultation. No 
inguinal lymphadenopathy was present. 

Skin: No eruption or abnormality. 

Extremities: Normal appearance. 

Neuromuscular System: Achilles jerks 
present; no ankle clonus; plantar reflexes 
normal. 

On Feb. 6, other examiners described the 
abdominal growth as in various locations, 
differing greatly in size and consistency, 
and giving widely different impressions as 
to its cause, such as ovarian cyst or twisted 
pedicle cyst. One examiner described the 
consistency of the mass as “that of old 
blood” and suggested the possibility of 
ruptured graafian follicle. 

ROENTGEN EXAMINATION 

L. R. Sante, M.D. 

Roentgen examination of the gastro- 
intestinal tract was made on Feb. 6, 6, and 
7. The esophagus, stomach, and duo- 
denum did not show any evident abnor- 
mality. Hourly examinations were made 
of tlie passage of the opaque meal through 
the small bowel. No abnormality was 
noted until the three-hour examination, 
when unusual appearing intestinal loops 
were encountered in the lower portion of 
the abdomen. By the four-hour examina- 
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Fig. 1. Large circular loops of ileum, of increased 
caliber but uniform in size and devoid of mucosal 
.markings. The inner border was smooth and an un- 
broken column of barium extended throughout this 
segment. No peristalsis was seen in this segment and 
barium mixture was forced slowly through it by pressure 
from above. 

t ^ 

tion these had acqtured definite character- 
istics (Fig. 1). Several large circular loops 
of small intestine were seen, much wider 
in caliber than normal intestine but uni- 
form in size and devoid of mucosal mark- 
ings, shoudng a perfectl}'^ smooth inner 
border and an unbroken column of barium 
through the entire extent of the region of 
involvement. There was no constriction 
at any place in the involved intestine or 
distal to it; no evidence of a “string sign.’’ 
The barium mixture moved slowly through 
these distended loops by pressure from 
above, not by peristaltic action; once be- 
yond the involved region, it seemed to pass 
more rapidly onward into the colon. The 
lesion was ob^^ously not caused by in- 
testinal obstruction from mechanical ileus 
of an}' sort nor by any granulomatous 
process filling the Imnen. The thickened 
palpable loops of bowel, their circular con- 
tom:, the loss of mucosal pattern, uniform 
enlargement in caliber, and lack of per- 
istaltic action gave the impression of an in- 
filtrating process invading the entire thick- 
ness of the wall of the intestines. Such a 


condition has been described in malignant 
infiltration of the intestinal wall, especially 
lymphosarcomatous involvement. 

On Feb. 13 a cystoscopic examination 
was made but the ureteral catheters could 
not be introduced much above the uretero- 
vesical junction. It was obserx^ed, how- 
ever, that the bladder wall was pressed 
inward from above by some extrinsic mass. 

OPEI5ATION 

On Feb. 15 the peritoneal cavit}^ was 
opened by Dr. John W. Stewart. The 
cecum, appendix, and entire ascending 
colon were indurated and fixed. The 
mesentery was thick and large nodes were 
present. The process extended backward 
24 inches on the ileum, in which area the 
bowel wall was indurated. An enterocolos- 
tomy was performed. 

LABORATORY PROCEDURES 

The blood counts on successive occasions 
were as shown. The bleeding time was 30 
seconds ; clotting time 1 minute 35 seconds. 

Feb. 6: NPN 32. Blood sugar SO. 
Kahn and Kline tests negative. 

Feb. 12; Cystoscopic bladder urine 
showed occasional leukocytes, epithelial 
cells. 

Feb. 17: Urine culture: gram-negatiw 
bacilli; gram-positive bacilli; gram-posi- 
tive diplococci. 

Feb. 22: Heterophile antibody test 
negative. 

Feb. 19: Sulfathiazole level 1 mg. 

March 1 : Total plasma proteins, 6.3 mg- 
percent. A 4.1. G 2.2. 

March 21: Total plasma proteins, o.'i 

mg. per cent A 4.4. G 2.0. 

March 23; Blood chlorides 346 mg. 
cent. 


POSTOPERATIVE COURSE 
The patient ran a stormy postoperatne 
:ourse, with nausea, vomiting, 
listention, and fever ranging from W- 
.03.4°, with pulse as high as 120 and 

)iration 28. . . 

On the basis of the clinical diagnosi 
ymphosarcoma, palliative x-ray 
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Blood Counts on Successive Occasions 


Date 

White 

Cells 

Red 

Cells 

Juvenile 

Cells 

Stabs 

Seg- 

mented 

Neutro- 

phils 

Eosino- 

phils 

Baso- 

phils 

Mono- 

cytes 

Lympho- 

cytes 

Lympho- 

blasts 

2-6 

7,300 

4.0 


26 

52 

78 

2 

1 

5 

14 


2-12 

4,950 

• • . 

4 

23 

25 

48 

1 


15 

30 


2-18 

7,000 

4.3 

0 

54 

14 

74 


i 

15 

9 


2-19 

7,150 

4.4 

, , 

39 

29 

68 

i 


15 

16 


3-1 

6,700 

4.4 

2 

20 

30 

50 



24 

24 


3-14 

10,200 

3.8 

2 

11 

9 

22 



6 

18 

62 

3-21 

72,000 

3.0 


2 

6 




2 

73 

17 


was started but had to be abandoned after 
a few treatments owing to tlie extremely 
critical condition of tlie patient. This 
continued to become \vorse until death on 
March 24. 

pathological report of autopsy 

EX/\.MINATION 

TT'^. A. D. Anderson, M.D. 

The body was that of a well developed 
but emaciated white female, with fairly 
advanced rigor mortis and a slight degree 
of livor mortis. The abdomen showed a 
recent midline suprapubic surgical scar 
extending to 4 cm. above the umbilicus. 
No tuinors were evident on external ex- 
amination, and superficial lymph nodes 
were not palpable. There was no periph- 
eral edema. 

. No abnormalities of the pleural or peri- 
cardial cavities were evident. The peri- 
toneal sac contained 200 c.c. of clear fluid 
of light yellow color. Several loops of 
small intestine were bound together by 
fibrinous bands, and the serosal surfaces of 
the bowel were dull and gray. The esopha- 
gus and stomach were unchanged, but 
the wall of the duodenum was thickened 
up to a maximum of 1.5 cm. This thick- 
ening was due to irregular and nodular, 
accumulation of a soft grayish white tissue 
which seemed to involve mainly the sub- 
mucosa and mucosa. The duodenal- jeju- 
nal junction and the proximal 12 cm. of 
the jejunum were similarly involved. The 
remainder of the jejunum and the proximal 
two-thirds of the ileum were unaffected. 
The distal third of the ileum and the ap- 
pendix showed an irregular thickening up 
to a maximum of 1.5 cm., having an ap- 
pearance similar to that in the duodenal 


region. An intact enterocolostomy con- 
nected the ileum above the region where 
tlie tliickening began to the transverse 
colon. In tlie thickened portions of The 
small intestine there was some correspond- 
ing narrowing of the lumen of the bowel, 
but ulceration was not a prominent fea- 
ture. 

The lymph nodes of the abdomen and 
pelvis were all enlarged up to a diameter of 
2 cm. They were of soft consistency and 
uniformly grayish white on their cut sur- 
face. About the pancreas, kidneys, aorta,, 
and iliac vessels, the enlarged nodes formed 
irregular conglomerate masses of soft 
grayish tissue. 

The heart, blood vessels, and respiratory 
tract showed no abnormality, but there 
was some enlargement of the mediastinal 
lymph nodes. The liver weighed 1,760 gm. 
and showed a mottling of the light browu 
cut surface by small rounded areas of 
grayish tissue. The spleen weighed 225 
gm. and its cut surface likewise showed a 
mottling by translucent grayish tissue. 
The kidneys each weighed 150 gm. and 
showed lobulation by masses of soft 
grayish white tissue in the cortex. These 
grayish areas were irregular in size and 
shape, and many showed coalescence. The 
remaining organs showed no gross ab- 
normalities. 

The gross changes in the various organs 
were found microscopically to be due to 
growth of a polymorphic lymphoblasto- 
matous tissue. In the small intestine and 
appendix the neoplastic growth involved 
mainly the mucosa and subrnucosa, but in 
areas where there was greatest thickening 
of the wall, the mucosa was largely re- 
placed, the muscularis was invaded, and 
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Fig. 2. Microscopic section from thickened wall of 
distended loop of ileum, showing infiltration of the 
muscular layer of the intestinal wall by lymphoid tissue. 


the serosa involved (Fig. 2). The enlarged 
lymph nodes showed loss of their archi- 
tecture and replacement by neoplasm, 
which in some areas had invaded through 
the capsule. The spleen similarly showed 
replacement of its normal tissue by tumor. 
In the kidneys, adrenals, and pancreas 


there were focal infiltrations of lympho- 
blastomatous tissue, with crowding and 
atrophy of parenchymatous structures. 
A similar but lesser degree of involvement 
of bone marrow, ureters, ovaries, fallopian 
tubes, and uterus was found. 

The neoplastic tissue was essentially 
similar wherever seen. It appeared to be 
of essentially lymphoid nature and ex- 
hibited marked polymorphism. Many 
cells were hyperchromatic. Uninuclear 
and multinucleated giant cells were com- 
mon, many being of the Sternberg or 
Dorothy Reed type. Plasma cells were 
frequent but eosinophils were scarce and 
there was little or no tendency to fibrosis. 
Moderate munbers of mitoses were found. 

Summary of Autopsy Findings: Lym- 
phoblastoma of Hodgkin’s sarcoma type, 
involving mainly the small intestine, ap- 
pendix, spleen, and abdominal pelvic 
lymph nodes, with lesser involvement of 
the kidneys, adrenals, pancreas, bone 
marrow, ureters, uterus, fallopian tubes, 
and ovaries. 






Howard P. Doub, M.D., Editor 


John D. Camp, M.D., Associate Editor 


Fluoroscopy and Leukemia 


“That the practice of radiology entails 
certain hazards to health and life was 
forcibly impressed on its practitioners 
many years ago, but not until a large num- 
ber of radiologists had suffered or died from 
radiodermatitis and cancer. ... It was 
soon learned that tliis danger could be 
averted by the ordinary precautions whicli 
are now habitually employed. So effective 
are these methods in tlie prevention of skin 
lesions that tlie radiologist has apparently 
been lulled into a false sense of security 
from all harm. His serenity is not due to 
ignorance, but to an unwarranted opti- 
mism in the face of his abundant knowledge. 
He is fully aware tliat intact skin may 
cover a multitude of internal changes 
wrought by irradiation. These changes 
are the expected result of radiotherapy; 
they are found at the necropsy table, are 
substantiated by experiments on animals, 
and are demonstrated conclusively by the 
microscope and the test tube.” 

These words of caution uttered by Car- 
man twenty years ago were occasioned by 
his study of the case of a prominent radi- 
ologist who had died of lymphatic leu- 
kemia. There was reason to believe that 
lack of adequate protection dmang a large 
volume of fluoroscopic work might have 
contributed to the development of the 
disease in this instance. 

Since the presentation of Carman’s 
paper, numerous investigators have at- 
tempted to determine the role of roentgen 
rays in the production of leukemia by sub- 
mitting animals — chiefly mice — to whole- 
body irradiation. These experiments have 
demonstrated a greatly enhanced incidence 
of the disease in the treated animals — ^from 


four to eight times that in unirradiated con- 
trols. 

In this issue of Radiology Henshaw re- 
ports experiments in whicli mice were sub- 
mitted to radiation of such intensity that 
damage could be produced in the blood- 
forming organs over a considerable period 
of time. The incidence of leukemia in 
tliese irradiated animals was almost 30 per 
cent, while in tlie control series it was only 
7 per cent. There was a depression of the 
leukocyte count during the treatment 
period followed by a return to normal when 
irradiation was discontinued. In some 
animals the recovery extended into a leuko- 
cytosis, and in these leukemia invariably 
developed. 

The results obtained from such experi- 
ments and the occasional occurrence of 
leukemia in those working with roentgen 
rays has prompted further studies to de- 
termine the role of radiation in the develop- 
ment of leukemia in man. In a recent 
study by Henshaw and Hawkins from the. 
National Cancer Institute, the incidence 
of leukemia in physician’s and in the gen- 
eral population was compared. It was 
found that leukemia was recognized ap- 
proximately 1.7 times more frequently 
among physicians than among white males 
in the general population. This observa- 
tion the writers point out does not neees- 
sarily indicate that radiation acted as the 
inciting agent. The significance of the 
findings lies in their accord with those dem- 
onstrated by animal experimentation. 

An interesting study of leukemia in 
radiologists, by March, is presented in this 
issue of Radiology. He reports the death 
from leukemia of 8 American radiologists 


297 



298 


Editorial 


September 1941 


during the past fifteen years, which would 
indicate that the incidence of the disease 
in radiologists is more than ten times as 
great as in other physicians during the 
same period. After calculating the prob- 
able error inherent in so small a series, 
March concludes that the observed increase 
is signifi^cant. 

The danger of fluoroscopy to the oper- 
ator has long been known and publicized, 
but too often attention has been given only 
to direct radiation, while the possibility 
■of damage from secondary radiation has 
been neglected. The sources of stray 
radiation have been carefully studied by 
White, Cowie, and de Lorimier, and their 
■conclusions deserve thoughtful considera- 
tion. They found a considerable escape 
of radiation from conventional “ray -proof” 
tubes and warn against over-confidence in 
such tubes, which usually require auxiliary 
protection. By far the greatest amount 
of secondary radiation, however, they at- 
tribute to the patient, and this is especially 
to be considered with the use of the hori- 
zontal fluoroscope. Built-in shields around 
such tables when combined with lead 
aprons give good protection. The area of 
the field also enters into consideration, as 
the secondary radiation from the patient 
is almost directly proportional to this 
factor. 

Braestrup has also studied the matter of 
stray radiation in diagnostic radiology — 
particularly fluoroscopy — and has pointed 
to the need of a periodic check on the stray 
radiation received by the radiologic per- 
sonnel. Of the three factors to be taken 
into consideration — equipment, structural 
shielding, and operating procedures — ^he 
considers the last by far the most impor- 
tant. Unless the roentgenologist gives his 
continued attention to this phase and has 
his staff do the same, it is not possible to se- 
cure satisfactory x-ray protection. 

The possibility of administering a siz- 
able dose of radiation to the patient must 
also be considered. Bell, who calculated 


this dose with various field sizes and target- 
skin distances, cautions that dosages may 
sometimes be administered to the gonadal 
tissue which may lead to hereditary 
changes in the offspring. The effect on the 
skin, especially when the examination is 
repeated and when in addition multiple 
films are made of the gastro-intestinal 
tract, may be considerable, and the amount 
of radiation received may approach an 
erythema dose. 

It would appear trite to warn radiolo- 
gists of the dangers of fluoroscopy but, 
when consideration is given to the effect on 
the skin, the germ cells, and the hemato- 
poietic system, it is easily appreciated that 
the matter cannot be over-stressed. Too 
often we are guilty of neglect of the sim- 
plest rules of protection, thus directly en- 
dangering our own health and that of our 
associates. The period of fluoroscopic 
observation should be kept as short as 
possible consistent with obtaining the de- 
sired information'. As a further check a 
fluoroscopic timer should be installed to 
guard both the radiologist and the patient. 
Gloves and an apron of proved ray-proof 
material should invariably be worn. 

The papers cited above and many others 
attest to the interest which has been 
aroused among radiologists and biologists 
in possible injury to the blood stream and 
internal organs from the careless or over- 
zealous use of radiation. It behooves us 
as radiologists to take the lead in applyiUo 
the indicated safety measures. 
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ANNOUNCEMENTS AND BOOK REVIEWS 


NEW ENGLAND ROENTGEN RAY SOCIETY 

At the last annual meeting of the New England 
Roentgen Ray Society, the following officers were 
elected: President, Dr. Hugh F. Hare, Lahey 
Clinic, Boston, Mass.; Vice-President, Dr. Philip 
Batchelder, Providence, R. I.; Secretary -Treasurer, 
Dr. George Levene, Massachusetts Memorial Hos- 
pitals, Boston, Mass. 


SECTION ON RADIOLOGY 
AMERICAN iMEDICAL ASSOCLATION 

At tlie annual meeting of the American Medical 
Association, the Section on Radiology elected the 
following officers: Chairman, Dr. Edwin C. Ernst, 
St. Louis; Secretar 3 % Dr. U. V. Portmaiin, Cleve- 
land; Representative to the American Board of 
Radiolog}', Dr. John W. Pierson, Baltimore; Dele- 
gate to the House of Delegates, Dr. B. R. Kirklin, 
Rochester, Minn.; Executive Committee, Dr. Ed- 
win C. Ernst, Dr. Raymond C. Beeler, Indian- 
apolis, and Dr. Robert A. Arens, Chicago. 


ELECTION OF DR. E. U. CONDON 
TO THE NATIONAL ACADEMY OF SCIENCES 

Dr. Edward U. Condon, Associate Director of the 
Research Laboratories for the Westinghouse Electric 
and Manufacturing Company, has been elected to 
membership in the National Academy of Sciences. 
Doctor Condon is especially known among radiolo- 
gists for his interpretation of the phenomenon of 
spontaneous emission of alpha particles from such 
materials as radium, his theory being developed 
jointly with Dr. R. W. Gurney, formerly associated 
with him at Princeton University, now of the faculty 
of the University of Bristol, England. The deeper 
understanding of radioactivity provided by their 
studies paved the way of much of the more recent 
work in nuclear physics. 


LOWELL S. GOIN, M.D. 
president, CALIFORNIA MEDICAL 
ASSOCIATION 

Dr. Low’ell S. Goin, of Los Angeles, Chairman of 
the Board of Directors of the Radiological Society of 
North America, has recently taken office as presi- 
dent of the California Medical Association. Radi- 
ology extends its congratulations to Doctor Goin 
and to the society that will benefit by the qualities 
of leadership which he brings to his new office. 


Books Received 

X-Ray Examination of the Stomach. A De- 
scription OF THE Roentgenologic Anatomy, 
Physiology, and Pathology of the Esophagus, 
Stomach, and Duodenum. By Frederic E. 
Templeton, M.D., Head of the Department of 
Roentgenology, The Cleveland Clinic. A volume 
of 51G pages, with 2S7 reproductions of x-ray 
plates. Published by the University of Chicago 
Press, Chicago, 111. Price SIO.OO. 


Book Review 

Urological Surgery. By Austin Ingram Dod- 
son, M.D., F.A.C.S., Richmond, Virginia, Pro- 
fessor of Urolog}', Medical College of Virginia; 
Urologist to the Hospital Division, Medical Col- 
lege of Virginia; Urologist to Crippled Children’s 
Hospital; Urologist to St. Elizabeth’s Hospital; 
Urologist to St. Luke’s Hospital and McGuire 
Clinic. With Contributions by R. A. Berger, 
M.D., F.A.C.R.; Douglas G. Chapman, M.D., 
F.A.C.P.; Everett Idris Evans, Ph.D., M.D.; 
Fred M. Hodges, M.D., F.A.C.R., Major Guy 
Winston Horsley; Linwood D. Keyser, M.D., 
F.A.C.S.; Lawrence O. Snead, M.D., F.A.C.R. 
A volume of 768 pages, with 576 illustrations. 
Published by the C. V. Mosby Company, St. 
Louis. Price SIO.OO. 

The author states in his preface that this book is 
intended as a “surgical supplement to the excellent 
books on the principles and practice of mrology now 
in use.’’ It is based on his oivn wide experience, 
but he has given much space to the experience of 
others, as reported in the literature. 

He has divided his subject anatomically and 
treats methodically of the surgical treatment of the 
kidneys, ureters, bladder, urethra in both sexes, and 
the male external genitalia. Particular attention is 
given to the subject of plastic surgery of hydro- 
nephrosis, nephroptosis, and urethral anomalies. 
The book is well illustrated. 

A rather unusual feature is the inclusion of chap- 
ters by contributing authors on excretory urography, 
radiation therapy, anesthesia, blood transfusion, 
endocrinology, and a long one on acid base balance 
and fluid administration. Dr. Lawrence O. Snead 
contributes the chapter on Urography and Cystog- 
raphy and Dr. Fred M. Hodges that on Radiation 
Therapy. 

This is a valuable book for the surgeon, for whom, 
of course, it is designed. The radiologist will find 
it of less specific value. 



IN MEMORIAM 


JOHN T. MURPHY, M.D. 

Aug. 15, 188o-June 15,1944 

The Toledo Times of June 16, 1944, carried as the 
caption to its leading editorial “The World Has Lost 
a Great Physician” and stated in the closing sen- 
tence: “His life represents a great and permanent 
stride in the march of medicine toward its goal — to 
heal and comfort the sick.” 

The hundreds of personal friends and thousands 
of acquaintances of John Thomas Mmphy will agree 
with these and many other tributes carried in that 
editorial. Murphy, in Radiology, was a national and 
international figure. And yet, the home torvn knew 
him best. At the end of life’s span no tribute can 
quite compare with the simple expression of ap- 
preciation from the folks at home. 

In and out of medicine John Murphy was known 
as a keen, progressive, professional gentleman, as a 
true physician, and as a brilliant and witty Irishman, 
upholding the best traditions of the Irish- American. 
To most of his friends and acquaintances he was 
either John or Murphy. The warmth of his per- 
sonality w'as such that it could not be othenvise. 
His cordiality helped many a young man over the 
rough spots of the early years. In Radiology, a 
reference to, simply, “Murphy” left no confusion or 
uncertainty — “Where McTavish sits, there is the 
head of the table.” 

Murphy has completed a successful life; the suc- 
cess has been due largely to hard work, an unusually 
deep interest in people and a magnificent loyalty in 
friendships. 

Doctor Murphy was graduated from the Medical 
College of the University of Toledo in 1906 and 
followed this with a varied postgraduate training in 
which patholog}" pla)’ed an important part. This 
early interest carried through to be a factor of in- 
fluence in some of the best work of his later years. 
From 1917 until the time of his death he was 
Director of the Department of Radiology of St. 
Vincent’s Hospital, Toledo, as well as Consultant 
to other local hospitals. 

A review of his writings is of interest in that it 
shows a trend from diagnostic subjects to therapy. 
His greatest contribution — the diagnosis of bone 
tumors — was stimulated by therapeutic experiences. 


This work on bone-tumor diagnosis calls for special 
mention because of its basic and fundamental im- 
portance, even though it is already widely knom 
by reason of several national awards and many pop- 
ular presentations in teaching courses before the 
various societies. But while the list of his contribu- 
tions to the literature is substantial, it is in no way 
comparable to his direct contribution of personality 
in teaching. 

Doctor Murphy was a member of all of the na- 
tional radiological societies and had been honored 
by most of them. He was a Diplomate of the Amer- 
ican Board of Radiology from its initial session in 
1 934. He was Secretary of the Section on Radio!og>’ 
of the A. M. A. from its establishment in 1931 until 
his death. He was Secretary' of the American 
Roentgen Ray Society in 1928-31 and its President 
in 1934. He w'as President of the American College 
of Radiology in 1935. 

Those who knew John Murphy best realized the 
effort necessary' to the carrying on of so many public 
spirited enterprises within the field of Radiology 
in addition to the management of a large hospital 
service and a very active private practice. He 
never complained of his painful physical dis- 
abilities. Hard work in his extra-professional life 
seemed to balance his professional load. As ayoung 
man he excelled in track work and figure skating and 
was an outstanding amateur photographer. He de- 
voted much time to flying w'hen the airplane was 
still a "crate.” When flying became safe and com- 
monplace, he grounded himself and later became one 
of the leading figures in the establishment of Toledo s 
Civil Aeronautics Reserve Corps. His figure skat- 
ing and fast motor-boating he carried on with to t e 
last. f 

Doctor Murphy’s interest in the problems o 
general betterment in society' led to an active sup 
port of the Public Forum in Toledo, an organiza 
tion which attracted outstanding talent to its p a 
form for years. . 

This very full life has been terminated at the ume 
of its maximum productivity. It will carry on wi 
us, however, as a permanent monument 
tion. Radiology pays tribute to a great physician, 

a loyal friend, and a grand Irishman. 

Douglas Quick, N-U- 





JOHN THOMAS MURPHY, M.D. 
1885-1944 
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RADIOLOGICAL SOCIETIES OF NORTH AMERICA 


Editor's Note. — ^Will secretaries of societies please co- 
operate by sending information to Howard P. Doub, 
M.D., Editor, Henry Ford Hospital, Detroit 2, Mich. 


UNITED STATES 


Illinois Radiological Society. — Secrelary-Treastirer, Wil- 
liam DeHollander, M.D., St. Johns’ Hospital, Spring- 
field. Meetings quarterly by announcement. 

Illinois Slate Medical Society, Section on Radiology.— 
Secretary, Fay H. Squire, M.D., 1753 W. Congress St,, 
Chicago 12. 


Radiological Society of North America. — Secretary, D, S. 
Childs, M.D., 607 Aledical Arts Building, Syracuse 2, 
N. Y. 

American Roentgen Ray Society. — Secretary, Harold 
Dabney Kerr, M.D., Iowa City, Iowa. 

American College of Radiology. — Secretary, Mac F. 

Cahal, 640 N. Michigan Ave., Chicago 11, III. 
Section on Radiology, American Medical Association . — 
Secretary, U. V. Portmann, M.D., Cleveland Clinic, 
Cleveland 6, Ohio. 


ARKANSAS 

Arkansas Radiological Society. — Secretary, J. S. Wilson 
M.D., Monticello. Meets every three months and 
annually at meeting of State Medical Society. 

CAUFORNIA 

California Medical Association, Section on Radiology . — 
Secretary, Earl R. Miller, M.D., University of California 
Hospital, San Francisco, Calif. 

Los Angeles County Medical Association, Radiological 
Section. — Secretary, Roy W. Johnson, M.D., 1407 South 
Hope St., Los Angeles. Meets second Wednesday of 
each month at County Society Building. 

Pacific Roentgen Society. — Secretary, L. Henry Garland, 
M.D., 450 Sutter St., San Francisco. Meets annually 
during meeting of California Medical Association. 

San Diego Roentgen Society. — Secretary, Henry L. Jaffe, 
M.D., Naval Hospital, Balboa Park, Calif. Meets 
first Wednesday of each month. 

San Francisco Radiological Society. — Secretary, Martha 
Mottram, M.D., Suite 1789, 450 Sutter St., San Fran- 
cisco. Meets monthly on third Thursday at 7:45 P.M., 
in Poland Hall, University of California Hospital, from 
January to June; at Lane Hall, Stanford University 
Hospital, July to December. 

COLORADO 

Denver Radiological Club. — Secretary, A. Page Jackson, 
Jr., M.D., 304 Republic Bldg., Denver 2. Meetings 
third Friday of each month at the Denver Athletic 
Club. 


INDIANA 

The Indiana Roentgen Society. — Secretary-Treasurer, 
Harold C, Ochsner, M.D., Methodist Hospital, Indian- 
apolis 7- Annual meeting in May. 


lOVfA 

The Iowa X-ray Club. — ^Holds luncheon and business 
meeting during annual session of Iowa State Medical 
Society. 

KENTUCKY 

Kentucky Radiological Society. — Secretary-Treasurer, 
Sydney E. Johnson, M.D., Louisville City HospiUl, 
Louisville. Meeting annually in Louisville, third 
Satmrday afternoon in April. 

LOUISIANA 

Louisiana Radiological Society. — Secretary-Treasurer, 
Johnson R. Anderson, M.D., North Louisiana Sani- 
tarium, Shreveport. Meets annually at same time as 
State Medical Society. 

Shreveport Radiological Club. — Secretary-Treasurer, R 
W. Cooper, 940 Margaret Place. Meetings monthly 
on the second Wednesday, at the offices of the various 
members. 

MARYLAND 

Baltimore City Medical Society, Radiological Section^ 
Secretary, Walter L. Kilby, M.D., 101 W. Read St., 
Baltimore 1. Meets third Tuesday of each mouth. 


MICHIGAN 

Detroit X-ray and Radium Society. — Secretary-Treasurer, 
E. R. Witwer, M.D., Harper Hospital. Detroit 1. Meet- 
ings first Thursday of each month from October to Maj , 
inclusive, at Wayne County Medical Society eiu 
rooms, 4421 Woodward Ave., Detroit. 

Michigan Association of Roentgenologists. Secreap 
Treasurer, E. M. Shebesta, M.D.. 1429 David Whit- 
ney Bldg., Detroit. Meetings quarterly by announce- 
ment. 




Minnesota Radiological Society. — Secretary, 
Stenstrom, M.D., Minneapolis General Hospital, 
neapolis 26. Meetings quarterly. 


CONNECTICUT 

Connecticut State Medical Society, Section on Radiology. 
— Secretary, Max Climan, M.D., 242 Trumbull St., 
Hartford 3. Meetings bimonthly, second Thursday. 

FLORIDA 

Florida Radiological Society. — Secretary-Treasurer, 

Charles M. Gray, 306 Citizens Bldg., Tampa 2. 


MISSOURI 

Radiological Society of Greater Kansas City ^Secresr , 

Arthur B. Smith, M.D.,306 E. 12th St.. Kansas City. 
Mo. Meetings last Thursday of each montn. , 
The St. Louis Society of Radiologists. -^Secretary, ■ ^ 
Spinzig, M.D.. 2646 Potomac St. Meets on ou 
Wednesday of each month except July, 
rnd September, at a place designated by the p 


GEORGIA 

Georgia Radiological Society. — Secretary-Treasurer, 
James J. Clark, M.D.. 478 Peachtree St., N. E., 
Atlanta 3. Meetings twice annually, in November and 
at the annual meeting of State Medical Association. 

ILLINOIS 

Chicago Roentgen Society. — Secretary, Warren W. 
Furey, M.D., 7144 Jeffery Ave., Chicago 49. Meets 
at the Palmer House, second Thursday of October, 
November, January, February, March, and April. 


NEBRASKA 

Nebraska Radiological Society. — „ n Meet- 
onds, M.D., 1216 Medical Arts Bldg., Omaha-,, 
ings third Wednesday of each month at o p. • 

Omaha or Lincoln. 

NEW ENGLAND 

New England Roentgen Ray Society (Maine, New » 
shire, virmont, M^sachusetts, and If o^\Schu- 
Secretary-Treasurer, George Levene, M-iJ-. jfcets 
setts Memorial Hospitals. t ihrary. 

monthly on third Friday at Boston Med 
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NEW JERSEY 

Radiological Society of New Jersey. — Secretary, H. J. 
Perlberg, M.D., Trust Co. of New Jersey Bldg., Jersey 
City. Meetings at Atlantic City at time of State 
Medical Society and midwinter in Newark as called by 
president. 

NEW YORK 

Associated Radiologists of Neiu York, Inc., — Secretary, 
William J. Francis, M.D., 210 Fifth Ave., New York 
City. Regular meetings the first Monday evening of 
the month in March, May, October, and December. 
Brooklyn Roentgen Ray Society. — Secretary-Treasurer, 
Leo Harrington, M.D., 880 Ocean Ave., Brooklyn 26. 
Meets fourth Tuesday of every month, October to April. 
Buffalo Radiological Society. — Secretary-Treasurer, 
Joseph S. Gianfranccschi, M.D., 610 Niagara St., 
Buffalo 1. Meetings second Monday evening each 
month. October to May, inclusive. 

Central New York Roentgen Ray Society. — Secretary- 
Treasurer, Carlton F. Potter, M.D., 425 Waverly Ave., 
Syracuse 10. Meetings are held in January, May, and 
October, as called by Executive Committee. 

Long Island Radiological Society. — Secretary, Marcus 
Wiener, M.D., 1430 48th St., Brooklyn 19. Meetings 
fourth Thursday evening each month at Kings County 
Medical Bldg. 

New York Roentgen Society. — Secretary, Ramsay Spill- 
man, M.D., 115 E. 61st St, New York 21, N. Y. 
Rochester Roentgen-ray Society. — Secretary, Murray P. 
George, M.D., 260 Crittenden Blvd., Rochester 7. 
Meetings at convenience of committee. 

NORTH CAROLINA 

Radiological Society of North Carolina. — Secretary- 
Treasurer, Major I. Fleming, M.D., 404 Falls Road, 
Rocky Mount. Meeting with State meeting in May, 
and meeting in October. 

NORTH DAKOTA 

North Dakota Radiological Society. — Secretary, L. A. 
Nash, M.D., St. John’s Hospital, Fargo. Meetings 
by announcement. 

OHIO 

Ohio Radiological Society. — Secretary, J. E. McCarthy, 
M.D., 707 Race St., Cincinnati 2. Next meeting will 
be held at the time and place of the annual meeting of 
the Ohio State Medical Association. 

Cleveland Radiological Society. — Secretary-Treasurer, 
Don D. Brannan, M.D., 11311 Shaker Blvd., Cleveland 
4. Meetings at 6:30 p.m. on fourth Monday of each 
month from October to April, inclusive. 

Radiological Society of the Academy of Medicine (Cin- 
cinnati Roentgenologists). — Secretary-Treasurer, Sam- 
uel Brown, M.D., 707 Race St., Cincinnati 2. Meet- 
ings held third Tuesday of each month. 

PENNSYLVANIA 

Rennsylvania Radiological Society. — Secretary -Treasurer, 
L. E. Wurster, M.D., 416 Pine St., Williamsport 8. The 
Society meets annually. 

The Philadelphia Roentgen Ray Society. — Secretary, 
Robert P. Barden, M.D., 3400 Spruce St., Philadelphia 4. 
Meetings held first Thursday of each month at 8:15 
P.M., from October to May, in Thomson Hall, College 
•of Physicians, 21 S. 22nd St., Philadelphia. 

The Pittsburgh Roentgen Society. — Secretary-Treasurer, 
Reuben G. Alley, M.D., 4800 Friendship Ave., Pitts- 
burgh 24, Pa. Meetings are held on the second Wednes- 
day of each month at 4:30 p.m., from October to June, 
at the Pittsburgh Academy of Medicine, 322 N. Craig 


ROCKY MOUNTAIN STATES 

Rocky Mountain Radiological Society (North Dakota, 
South Dakota, Nebraska, Kansas, Texas’, Wyoming, 
Montana, Colorado, Idaho, Utah, New Mexico). — 
Secretary, A. M. Popma, M.D., 220 North First St. 
Boise, Idaho. 

SOUTH CAROLINA 

South Carolina X-ray Society. — Secretary-Treasurer, 
Robert B. Taft, M.D., 103 Rutledge Ave., Charleston 16. 
Meeting in Charleston on first Thursday in November, 
also at time and place of South Carolina State Medical 
Association. 

TENNESSEE 

Memphis Roentgen Club. — Chairmanship rotates 
monthly in alphabetical order. Meetings second Tues- 
day of each month at University Center. 

Tennessee Radiological Society. — Secretary-Treasurer, 
J. Marsh Frfere, M.D., 707 Walnut St., Chattanooga. 
Meeting annually with State Medical Society in April. 

TEXAS 

Texas Radiological Society. — Secretary-Treasurer, Her- 
man Klapproth M.D., Sherman. 

VIRGINIA 

Virginia Radiological Society. — Secretary, E. Latan6 
Flanagan, M.D., 215 Medical Arts Bldg., Richmond 19. 

WASHINGTON 

Washington Slate Radiological Society. — Secretary-Treas- 
urer, Thomas Carlile, M.D., 1115 Terry Ave., Seattle. 
Meetings fourth Monday of each month, October 
through May, at College Club, Seattle. 

WISCONSIN 

Milwaukee Roentgen Ray Society. — Secretary-Treasurer, 
C. A. H. Fortier, M.D., 231 W. Wisconsin Ave., Mil- 
waukee 3. Meets monthly on second Monday at the 
University Club. 

Radiological Section of the Wisconsin Stale Medical 
Society. — Secretary, Russell F. Wilson, M.D., Beloit 
Municipal Hospital, Beloit. Two-day annual meet- 
ing in May and one day in connection with annual 
meeting of State Medical Society, in September. 

University of Wisconsin Radiological Conference . — 
Secretary, E. A. Pohle, M.D., 1300 University Ave., 
Madison 6, Wis. Meets every Thursday from 4 to 5 
P.M., Room 301, Service Memorial Institute. 


CANADA 

La Societe Canadienne-Fran^aise d’Electrologie et de 
Radiologic Mtdicales. — General Secretary, Origtoe Du- 
fresne, M.D., Institut du Radium, Montreal. Meet- 
ings are held the third Saturday of each month, gen- 
erally at the Radium Institute, 4120 East Ontario 
Street, Montreal; sometimes, at homes of members. 


CUBA 

Sociedad de Radiologia y Fisioterapia de Cuba. — Offices 
in Hospital Mercedes, Havana. Meetings are held 
monthly. 



ABSTRACTS OF CURRENT LITERATURE 


ROENTGEN DIAGNOSIS 


The Head and Neck 

Larkin, J.C. Aero-Otitis Media 305 

The Chest 

Cole, Lewis G. Pneumoconiosis: Story of 

Dusty Lungs 305 

Aslett, E. a.. Davies, T. W., and Jenkins, T. I, 
Radiological Appearances in the Develop- 
ment of Coal Miners' Pneumokoniosis 306 

Fawc-TT, Richard. Radiologic Evidence in 

Haematite Iron-Ore Workers 306 

Dunner, Lasar. Occupational Disease of the 

Lungs in Boiler Scalers 306 

Lusk, Frank B., and Lewis, E. Kenneth. 
Atypical Pneumonia of Unknown Etiology: 
Clinical, Roentgenological, and Pathological 

Correlation 306 

Schmidt, Herbert W. Benign Nontuberculous 

Bronchial Stenosis 306 

ISARD, Harold J. Right-Sided Aortic Arch 307 

The Digestive System 

McLaren, John W. Kymography and Its Ap- 
plication to CEsophageal Movement 307 

Johnstone, A. S. Peptic Ulceration of the Esoph- 
agus with Partial Thoracic Stomach 307 

DE Amesti, Felix. Malignant Tumors of the 

Stomach 307 

Brailsford, J. F. Radiographic Findings in 

Idiopathic Steatorrhoea 307 

Young, Edward L., and Young, Edward L., III. 

Diverticulitis of the Colon 308 

The Skeletal System 

Brown, R. C., and Ghormley, Ralph K. Soli- 
tary Eccentric (Cortical) Abscess in Bone. . . . 308 

Hartley’, J. Blair. "Stress” or “Fatigue” Frac- 
tures of Bone 309 

Oppenheimer, Albert. Pathology, Clinical 
Manifestations, and Treatment of Lesions of 

the Intervertebral Disks 309 

Obletz, Benjamin E. Fresh Fractures of the 

Carpal Scaphoid 309 

White, J. William, and Hunter, Sytjney. Sub- 
scapular Ossified Hematoma 310 

Williams, E. Rohan. Two Congenital Deformi- 
ties of the Tibia 311 

Mackenzie, D. W., and MacFarlane, J. A. 
Internal Derangements of the Knee Joint in 

the Canadian Army (Overseas) 311 

Camp, John D., and Coventry, Mark B. Use 
of Special Views in Roentgenography of the 

Knee Joint 311 

Abbott, Lynn D., Jr., Mandeville, Frederick 
B., and Rein, Walter J. Complete Roent- 
gen and Ophthalmologic Examination for 
Ochronosis in Two Alcaptonuric Children 312 


Obstetrics and Gynecology 
CoLCHER, A. E., and Sussman, Walter. A 
Practical Technique for Roentgen Pelvimetry 


with a New Positioning 312 

Allen, E. Peter. The Subpubic Angle 312 


The Genito-Urinary Tract 

Rule, Colter, and Grollman, Arthur. Ostco- 
Nephropathy: Clinical Consideration of 

"Renal Rickets” , 312 

The Vascular System 

Learmonth, j. R., Blackwood, W., and 
Richards, R. L. Localized Arterial Throm- 
bosis of Indeterminate Origin 313 

Foreign Bodies 

Hotchkiss, W. S. Practical Method for Local- 
ization and Removal of Foreign Bodies 311 


RADIOTHERAPY 


Ledbrman, M. Adenolymphoma of the Parotid 

Salivary Gland 

Meyer, Karl A., and Ragins, Alex B. Carci 

noma of the Parathyroid Gland 

Ledbrman, M. Classification of Laryngeal Can 
cer from a Radio therapeutic Viewpoint 

Cutler, Max. Cancer of the Larynx: Radio 
therapeutic Test as an Aid in Choosing Be 

tween Operation and Irradiation 

Ledbrman, M., and Mayneord. W. V. Tech 
nique of Radium Treatment of Intrinsic Can- 
cer of the Larynx 

S^aTHERS, D. Waldron. X-Ray Treatment of 

Carcinoma of the (Esophagus • ■ 

Morton, Daniel G. Carcinoma of the Uterine 
Cervix : Treatment and Prognosis. ..■..•••• 
Nbary, G. j. Physical Aspects of Intracavitap* 
Radium Treatment of Carcinoma of Cervix 
Uteri. Parti 

Part II: The Donaldson Technic 

McSwain, Barton, and Beal, John M- Ljni- 
phosarcoma of the Gastro-Intestinal Tract. 
Zerman, Percy. Recurrence of a Teratoma 
Testis Eleven and a Half Years After Ore i 

ectomy and Irradiation ■' 

Buschke, Franz, and Cantril, Simeon . 
Course of Postoperative Parotitis under Ra i 

ation Therapy 

Robbins, Laurence L. Roentgen Irradiatwn m 
Polycythemia Vera by Multiple Small o-cs 

to Large Areas of the Body j • ^ 

Ungar, E. M. Simplified Method of Studying 

Volume Dose Distribution • • ‘ ‘ 

Mitchell, J. S. Metabolic Effects of 

peutic Doses of X and Gamma Radiations.. 


314 

314 

315 

315 

315 

315 

315 

315 

SI" 

317 


31" 

31S 

315 

3lS 

315 


304 



ROENTGEN DIAGNOSIS 


THE HEAD AND NECK 

Aero-Otitis Media: A Roentgenologic Study. J. C. 
Xarkin. Am J. Roentgenol. 51: 178-1S5, February 
1944. 

Aero-otitis media is the name applied to a condition 
•which may develop when the air pressure in the tym- 
•panic cavity is not equal to the pressure in the external 
•auditory meatus and posterior nasal pharynx. This in- 
•equality of pressure results in a collapse of the tympanic 
membrane against the labyrinthic wall of the internal 
•ear and a sliih of the auditory ossicles. This usually is 
followed by congestion and inflammation of these struc- 
tures and there may be hemorrhage into the tympanic 
membrane. Hearing may be lost for a few hours or 
•even days. The condition is rather common among the 
hundreds of thousands now engaged in aviation. 

For roentgen examination of the structures involved, 
the author recommends a modified vcrtico-submcntal 
view, similar to that used for examination of the sphe- 
noidal sinus. If lipiodol is injected into the external 
•canal, the anatomic outlines of this structure can be 
recognized and thus the position of the tympanic mem- 
brane can be distinguished. It has been found that the 
■ossicles of the ear lie above and lateral to the central 
portion of the tympanic membrane. These structures 
are not always demonstrable on roentgenograms, how- 
■ever, so that their presence or absence is of no clinical 
value, and it is only when the right and left sides can 
be compared that the examination yields useful infor- 
mation. Shifting in position of the ossicles indicates a 
shifting of the tympanic membrane, although this has 
not been found to be an absolute criterion for aero-otitis 
media. However, blurring of the shadows of the os- 
sicles due to congestion and the accumulation of exu- 
•date in the tympanic cavity and surrounding air cells 
has shown a correlation with the clinical findings, and 
these roentgen changes can be relied upon to indicate 
aero-otitis media. L. W. Paul, M..D. 

THE CHEST 

Pneumoconiosis: Story of Dusty Limgs. Lewis 
Cregory Cole. Am J. Roentgenol. 51: 125-177, Feb- 
ruary 1944. 

This artiele is an abstract of material which has been 
published elsewhere in book form . In it the author pre- 
sents the results of his researehes on pneumoconiosis. 
A good deal of the discussion is given over to the path- 
•ologic aspeets of this condition and in this respect some 
■of the author’s observations are at variance with the 
published reports of others. Thus, his observations 
indicate that the dense areas in the lungs which cause 
roentgen shadows in eases of pneumoconiosis are not 
•due to eonnective tissue but are eaused by dust, dust- 
laden phagocytes, and collagen, either in the alveoli or 
m the pulmonary stroma. This finding is of some in- 
terest, since in chronic inflammatory and tuberculous 
lesions of long standing, connective tissue develops 
■which contracts and deforms the thoracic cage, whereas 
massive accumulations of collagen, no matter how old, 
do not do this. 

On the basis of roentgenologic and pathologic find- 
ings, six separate types of pneumoconiosis can be recog- 
nized. 


(1) Peribronchial Perivascular Pneumoconiosis: This 
term was first applied by Pancoast, but later workers 
have looked upon it with disfavor. The author be- 
lieves, however, that Pancoast was correct and that 
there is such a type of silicosis which can be recognized. 
In this lesion the inhaled dust lodging in the alveoli is 
engulfed by phagocytes and carried through the lymph 
channels paralleling the blood vessels and bronchi, 
either toward the hilum or toward the pleura. Some 
of these phagocytes become blocked in the lymph chan- 
nels at the hilum, and others are dammed back into the 
lymph channels paralleling the larger and medium- 
sized bronchi. This causes deposition of collagen in 
laminae around the larger and medium-sized blood ves- 
sels and bronchi. The roentgen findings consist in 
increased density of the lungs, usually bilateral, rela- 
tively symmetrical, and often accompanied by in- 
creased opacity at both bases and perhaps at both 
apices. The hilum shadows are increased and may be 
circumscribed or may radiate out along the blood ves- 
sels and bronchi. 

{2) Vesicular Pneumoconiosis: In this type the dust- 
laden phagocytes and small strands of collagen are laid 
down in the lymph channels surrounding the smaller 
blood vessels, bronchioles, and terminal lung lobules. 
The roentgen findings are evidenced by a bilateral, rela- 
tively symmetrical diffuse mottling with a pattern not 
so clear cut and well defined as a silicotic nodule. 
These roentgen findings are by no means new. They 
have been described as fine nodulation, ground-glass 
appearance, anteprimary, etc. 

(5) Nodular Pneumoconiosis: In this form, roent- 
genograms show a bilateral symmetrical nodulation in 
which the nodules are sharp and clear-cut with no rela- 
tionship to theblood vessels and bronchi. These nodules 
are composed of collagen laid down like the layers of an 
onion, and adult nodules contain very little dust. This 
type of lesion is slow in developing and patients are 
often free of symptoms even when the lungs are filled 
with nodular foci. 

(4) Chronic tuberculoid pneumoconiosis looks like tu- 
berculosis but is not caused by the tubercle bacillus. 
The dust-laden phagocytes eongregate in an alveolus or 
in adjacent alveoli and together with collagen form 
small, irregularly spherical masses that correspond in 
size and shape to the pulmonary tubercles of acid-fast 
bacillus origin. The roentgen findings may simulate 
tuberculosis very closely. The lesion is usually bi- 
lateral, by no means symmetrical, and often there are 
large dense areas in one or the other apex and infiltra- 
tion of various-sized nodules in the opposite mid-lung 
field. 

(5) Cystic Pneumoconiosis: In this form the 
bronchioles leading to the terminal lung lobules become 
occluded by masses of collagen or dust-laden phago- 
cytes. This causes a valve-like action which allows air 
to enter the terminal lung lobule but does not allow its 
exit, resulting in an air cyst. In the roentgenograms 
this produces ring-like shadows eneireling darker areas, 
the direct antithesis of the nodular type, which is mani- 
fest roentgenographically by white spots on a dark 
background. These lesions are bilateral; often they 
are not as symmetrical as the first three types, and the 
cystic appearance predominates. 

{6) Parenchymal pneumoconiosis {acute silicosis) 
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includes (a) acute pneumonic parenchymal and {b) 
acute tuberculoid pneumoconiosis. In the first form the 
roentgen findings are a diffuse generalized haze or cloud- 
iness involving both lung fields, usually bilateral hut 
not symmetrical. There may be localized patches of 
increased density that suggest more advanced degrees 
of consolidation. Distinct nodulation is usually ab- 
sent. Acute tuberculoid pneumoconiosis simulates 
acute miliary tuberculosis. The social and economic 
problems of this form of the disease are especially seri- 
ous. because of their rapid development and because the 
lesion may not be recognized as silicosis. 

L. W. Paul, M.D. 

Radiological Appearances in the Development of 
Coal Miners’ Pneumokoniosis. E. A. Aslett, T. W. 
Davies, and T. I. Jenkins. Brit. J. Radiol. 16: 308-313, 
October 1943. 

Thirty-one coal miners who were known to have sili- 
cosis were re-examined after three and a half to four 
and a half years. Comparison of the films shows that 
simple nodulations may become coalescent. In ad- 
vanced cases a streaky fibrosis occurs which may be a 
factor in the development of emphysema. This fibro- 
sis also aids in drawing the nodules together to form 
increasingly dense lesions. 

Tomographic studies, made in 4 cases, indicate that 
the disease may be more extensive than is apparent in 
plain films. Sydxey J. Hawley, M.D. 

Radiologic Evidence in Haematite Iron-Ore Workers. 
Richard Fawcitt. Brit. J. Radiol. 16: 323-330. Nov- 
ember 1943. 

Hematite itself is opaque to x-rays and its presence 
in the lungs may result in a fine flake-like mottling. 
Some hematite miners, especially those working in dry 
mines and those which have a high silica content, show 
a progressive fibrosis indistinguishable from silicosis. 

Sydney J. Hawley, M.D, 

Occupational Disease of the Lungs in Boiler Scalers. 
Lasar Dunner. Brit. J. Radiol. 16: 287-290, October 
1943. 

Boiler scalers may show a nodular infiltration in the 
lungs similar in appearance to miliary tuberculosis and 
silicosis. The clinical symptoms and physical findings 
are not characteristic. The diagnosis depends upon 
the roentgen picture and the occupational history. 

Sydney J. Hawley, M.D. 

Atypical Pneumonia of Unknown Etiology: A Clini- 
cal, Roentgenological, and Pathological Correlation. 
Frank B. Lusk and E. Kenneth Lewis. Dis. of Chest 
10: 19—40, January-February 1944. 

Five hundred patients representing a cross section 
of some 6,000 cases of acute epidemic respiratory tract 
infection seen in the Station Hospital at Fort Custer, 
Michigan, from Dec. 1, 1942, to June 1, 1943, con- 
stitute the basis of this paper. In 60 per cent of these 
the infection cleared without pulmonary involvement; 
in 15 per cent a diagnosis of bronchitis was made; in 
25 per cent there were roentgen evidences of pneumonia. 

The authors are of the opinion that atypical pneu- 
monia is not a clinical entity per se, but one phase of a 
generalized disease. From the clinical and roentgen 
evidences they divide the generalized infection into 
four stages: bronchitic, peribronchitic, alveolar, and 


broncho-alveolar. Of these, all but the first present 
more or less characteristic roentgen findings. The 
peribronchitic stage shows "increased size of the hiiar 
shadows” and "increased density of the trunkal mark- 
ings radiating as shafts toward the diaphragm.” The 
alveolar stage is represented roentgenographically by 
“(a) the small irregular, slightly opaque shadow or 
shadows lurking among the thickened bronchi; (6) 
that well-circumscribed or ill-defined shadow, soft, 
fleecy, ground-glass in appearance, which spreads out 
fan-like from the hilus, or which hangs unsuspended 
here and there throughout the lung fields; (c) that 
extensive lesion which, occupying the greater part of a 
lobe, reaches out toward the periphery or the inter- 
lobar pleurae.” In the broncho-alveolar stage the 
appearance is one of "dififise mottling” or “small, 
denser, tapioca-like granules, confined to the bases, 
adjacent to the increased trunkal markings or scattered 
throughout the parenchyma.” 

Five photomicrographs are included from a fatal 
case of recurrent atypical pneumonia complicated by 
an acute nephritis plus a superimposed bacterial pneu- 
monia. 

An attempt is made to correlate the clinical, roent- 
genological, and pathological findings. 

Henry K. Taylor, H.D. 


Benign Nontuberculous Bronchial Stenosis. Herbert 
W. Schmidt. Arch. Otolaryng. 39 : 43-52, Januar)- 
1944. 

Benign non-tuberculous bronchial stenosis is a rather 
common complication of infections of the respiratory 
tract but it is rarely recognized. There is usually a 
history of antecedent pneumonia, severe tracheo- 
bronchitis, or repeated seizures of asthmatic bronchitis. 
After variable periods, recurrent bouts of chills, fever, 
and genera] malaise develop. The period of fever is 
usually preceded by an irritating, non-productive cough. 
The temperature may reach 102-103° F. and pcrsis 
for two to seven days, at the end of which time a puni 
lent secretion is coughed up. This relieves the symp 
toms. ■ 

The lower lobe of the right lung is more likely to oe 
the site of a benign non-tuberculous bronchial stenosu 
tban the upper or middle lobes. Physical 
be absent, since the stenosis usually involves the 
division of a bronchus. When present, they are 
those of obstructive atelectasis, namely, dul . 
percussion and decrease in breath rounds over 
portion of the lung supplied by the involved . 

Roentgen examination is important in 
the presence of atelectasis, but does not always in 
whether or not a bronchus leading to the affecte r 
is open or closed. In obstructive atelectasis, 
monary field is reduced; the heart and me 
are displaced toward the affected side; there ” 
narrowing of the intercostal spaces uit m 
downward inclination of the ribs; the [jjje 

elevated and shows decreased motion on t e 
lesion. The atelectatic region itself will show m 

*^^irTases of valvular obstruction with 
the roentgenograms show i’lcreased transpa 
the involved side. The diaphragm is 
partially fixed. The mediastinal shuc ure 
placed from the affected side. There i 
movement of the diaphragm on the opp 
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Bronchography may help in determining the site of an 
obstruetion, if one exists. 

Bronchoscopy is the only clinical method of diagnos- 
ing a benign bronchial stenosis and is the only satis- 
factory way of treating such a lesion, dilatation pro- 
ducing favorable results in about 66 per cent of cases. 
It should not be carried out, however, for two or three 
weeks after an acute attack in suspected cases. If the 
patient is sufTcring from chronic asthmatic bronchitis, 
the bronchial mucosa is inflamed and variable amounts 
of secretion — mucoid, mucofibrinous, or mucopurulent 
— are present on both sides. The stenotic bronchus is 
almost always a branch of one of the bronchi supplying 
the lower lobe. The mucous membrane around the 
orifice is inflamed and edematous. The normal di- 
ameter of the orifice may be reduced to a sixth or a 
fourth, or the bronchus may be completely closed, 
and there is no change in size with inspiration and 
expiration. Usually there is a trickle of purulent 
secretion coming from its orifice. If the bronchus is 
dilated, bloody mucopurulent material comes from its 
deptlis. The bronclius bleeds more readily when 
touched than a normal bronchus. At times it is 
difficult to be certain that the lesion is not a cancer and 
a biopsy is advisable. 

The findings in 25 cases of benign non-tuberculous 
bronchial stenosis are revierved, and 4 cases of particular 
interest are reported in detail. 

Right-Sided Aortic Arch. Report of a Case. Harold 
J. Isard. U. S. Nav. M. Bull. 42: 168-171, January 
1944. 

The author reports a case of right-sided aortic arch. 
This finding was purely coincidental and was estab- 
lished by fluoroscopy, at which time the trachea and 
esophagus appeared deviated to the left and anteriorly, 
while the aortic knob was present to the right of the 
mid-line. Ellw’Ood W. Godfrey, M.D. 

THE DIGESTIVE SYSTEM 

Kymography and Its Application to (Esophageal 
Movement. John W. McLaren. Brit. J. Radiol. 16: 
270-273, September 1943. 

Kymographic studies of the esophagus with the aid 
of a thick paste of barium were made. By enlarging 
the tracings and reconstructing the movements of the 
whole esophagus from these enlargements, it is shown 
that there is a regular constricting wave which passes 
down the esophagus after swallowing. There is no evi- 
dence that this is preceded by a zone of relaxation. 
Liquids appear to fall rapidly down the tube. 

Sydney J. Hawley, M.D. 

Peptic Ulceration of the Esophagus with Partial 
Thoracic Stomach. A. S. Johnstone. Brit. J. Radiol. 
16: 357-361, December 1943. 

A study of 7 cases shows that peptic ulceration occurs 
chiefly in older patients and in patients with congeni- 
tally short esophagi or hiatal herniae. Hiatal herniae 
are more frequent in older people. 

Frequent regurgitation of acid gastric contents' is 
probably the precipitating cause of ulceration when the 
anatomical defects are present. 'When the ulcers are 
chronic, scar tissue develops which, when it contracts, 
may increase the hiatal hernia or the shortness of the 
esophagus, setting up a vicious cycle. 


In an addendum the author refers to the "original 
article,” written in collaboration with Allison and Royce 
(Allison, P. R., Johnstone, A. S., and Royce, G. B.; 
J. Thoracic Surg 12: 432, 1943. Abst. in Radiology 
42: 94, 1944), reporting 10 cases (including the 7 men- 
tioned above) of short esophagus with peptic ulcera- 
tion. Eleven additional cases have now been seen. 

Sydney J. Hawley, M.D. 

Malignant Tumors of the Stomach. Felix de Amesti. 
Am. J. Surg. 63: 78-85, January 1944. 

Of 127 patients with malignant gastric tumors ad- 
mitted to Surgical Section "B” of the Hospital del 
Salvador, Santiago, Chile, from 1938 to 1942, 104 were 
subjected to operation. Sixteen patients refused oper- 
ation; 7 were considered inoperable. In 98.55 per 
cent of the cases the tumor was found on histologic 
examination to be a carcinoma; in 1.44 per cent, a 
lymphosarcoma. Seventy-four per cent of the series 
were males. In the female, the greatest frequency 
of carcinoma was in the fourth and fifth decades; 
in the male, in the fifth and sixth decades. In 
over half of the eases, dyspepsia was the predominant 
symptom at the onset of the illness; when admitted to 
the hospital, however, the patient usually had a com- 
bination of symptoms. It was found that when the 
evolution of symptoms had covered more than a year 
the rate of operability was higher than in eases with a 
shorter history, probably due to the fact that in those 
with the longer history the neoplasm was of a less 
malignant character. 

Roentgen examinations were done in 116 cases; 
gastric cancer was diagnosed in 109 of these. In 4 pa- 
tients the diagnosis was not made at first but was 
established at a second examination following a gastro- 
scopic diagnosis of cancer. Two patients were thought 
to have gastric ulcers; one, a degenerated gastric ulcer; 
two, pyloric stenosis; one, a benign gastric tumor; and 
one, an organic pyloric lesion. 

Gastroscopy was performed on 49 patients, and led to 
a diagnosis of cancer in 46. In 37 cases a diagnosis of 
associated atrophic gastritis was made and this was con- 
firmed by histologic examination. 

The lesion was located on the lesser curvature of 
the stomach in 29.75 per cent of the cases; in the 
antropyloric region in 29 per cent; in the cardiac end 
in 8.26 per cent; in the pylorus exclusively in 4.13 per 
cent; on the greater curvature in 1.65 per cent; and 
in the corpus in 2.47 per cent. 

Forty-nine of the 104 patients operated upon had 
subtotal gastrectomies; 9, total gastrectomies. The 
operative resectability was therefore 56 per cent; the 
postoperative mortality in this group was 21 per cent. 

The author presents survival statistics, but un- 
fortunately only 36.43 per cent of the patients had been 
followed, and none for as long as five years. One pa- 
tient who had a subtotal gastrectomy had survived for 
more than four years; 13 were alive from one month 
to two years following operation. One of the patients 
who had a total gastrectomy was alive and in good con- 
dition fourteen months after the operation. 

Radiographic Findings in Idiopathic Steatorrhoea. 
J. F. Brailsford. Brit. J. Radiol. 16: 283-285, Septem- 
ber 1943. 

For radiologic study of the small intestine in idio- 
pathic steatorrhea, it is essential to take a series of 
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roentgenograms in the prone position, commencing im- 
mediately after ingestion of the barium suspension. 
With a watery suspension, the barium may not begin 
to pass immediately, but usually within fifteen minutes 
the greater portion of the jejunum can be demonstrated. 
This will present a normal appearance (uniform caliber; 
well defined, regular, smooth mucosal folds; a continu- 
ous column of barium) during the first thirty minutes. 
Thereafter the barium appears broken up into small 
curds or clumps. There is apt to be considerable hy- 
permotility, the barium reaching the rectum before the 
stomach is empty. 

The calcium metabolism is seriously disturbed in 
cases of idiopathic steatorrhea and this is reflected in 
the appearance of the bones. Radiographically these 
reveal a lack of compact cortex, though the outlines 
are sharp. The main trabeculae are parallel to the long 
axis of the bones and appear less closely packed to- 
gether than normal. The metaphyses are greater in 
depth than normal and the outline of the diaphyses is 
blurred. The long bones tend to bend. The vertebral 
bodies show biconcave compression. The skull in the 
adolescent shows a fine stippled osteoporosis, while at a 
later age general decalcification may be associated with 
multiple ill-defined islands of varying size and density. 

Sydney J. Hawley, M.D. 


Diverticulitis of the Colon: Review of the Literature 
and an Analysis of Ninety-One Cases. Edward L. 
Young and Edward L. Young, III. New England J. 
Med. 230: 33-38, Jan. 13, 1944. 

The incidence of diverticulosis of the colon is esti- 
mated at between 3 and 10 per cent. It is stated that 
12 to 15 per cent of the cases progress to diverticulitis 
and that in about 15 per cent of patients with di- 
verticulitis complications necessitate operation. 

There are two types of diverticula: the congenital 
type, in which all the layers of the bowel wall are in- 
cluded, and the acquired type, which is a herniation of 
the mucosa through the muscular coat. The acquired 
type seems to be of mechanical origin, due to pressure 
in a bowel that is undergoing fatty degeneration of the 
muscle and loss of elasticity. 

Diverticulitis is a disease of adult life; 95 per cent 
of the patients are beyond forty years of age, the highest 
incidence being in the fifth and sixth decades. It re- 
sults from obstruction of the diverticular ostium, with 
edema and inflammation, which may progress to acute 
perforation of the bowel or develop into a pericolitis. 
Either process may go on to a general peritonitis. 

The symptomatology of diverticulosis is not charac- 
teristic. The classical picture of diverticulitis includes 
pain in the left lower quadrant, low-grade fever, slight 
leukocytosis, flatulence, some nausea, and irregular 
bowel habits, but not all of these symptoms need be 
present. As complications develop, the symptomatol- 
ogy becomes consistent with each. Thus, a sudden 
acute pain in the abdomen suggests acute perforation 
with peritonitis; a mass in the left lower quadrant in- 
dicates an indurated, thickened sigmoid or a localized 
abscess; obstipation may mean inflammatory and 
fibrotic closure of the sigmoid; sudden disappearance 
of a mass, relief of pain, and the appearance of pus 
from the urethra or rectum suggest perforation of an 
abscess noth formation of a fistula. 

Diagnosis is based on the history, physical examina- 
tion, proctoscopy, and a barium enema study, the 


last being the most valuable and' accurate procedure. 
Diverticulitis is manifested by spasm, hypermotility oi 
varying degrees, and occasionally by tenderness. 

Treatment consists in establishing good bowel 
habits, with a low-roughage diet and mineral oil but no 
irritating cathartics. Rectal instillation of a dilute 
suspension of 30 gm. of x-ray barium in 90 c.c. of warm 
water, following a cleansing enema, twice weekly at 
first and later once a week, has given good results in 
the senior author’s hands. Complications such as per- 
foration and abscess formation must be handled sur- 
gically according to indications. 

The authors report a series of 84 cases [not 91 as the 
title states] of diverticulitis of the sigmoid, of which 
43 were chronic and 41 acute. In their observations 
they found the following facts of importance: Blood 
in the stool was found in 26 per cent of the cases where 
no other cause than the diverticulitis was found. The 
incidence of this condition was much higher in this 
series than in others, which suggests that in a true 
cross section of disease as seen by the general practi- 
tioner diverticulitis should be oftener recognized and 
treated. Conservative treatment, especially the use 
of x-ray barium either by mouth or, where possible, 
by rectum, gives a high percentage of relief. ^Tieu 
surgery is needed, the simplest procedure possible is 
accompanied by the lowest mortality. 

John B. McAneny, M.D. 


THE SKELETAL SYSTEM 

Solitary Eccentric (Cortical) Abscess in Bone. R. C. 
Brown and Ralph K. Ghormley. Surgery 14: 54I-S53, 
October 1943. 

Solitary cortical bone abscesses give rise to a rather 
definite syndrome, pursue a regular benign course, with- 
out complication, and are susceptible to complete siu- 
gical eradication. They occur in both the long and t e 
short bones, being characteristically placed, lyws 
within, subjacent to, or superposed on, the cortex, oc- 
casionally in the neighborhood of an articulating sur 
face. The exciting center of the lesion itself is minute, 
not exceeding a few millimeters in diameter as seen o 
at operation and in the roentgenogram. It ® 
variable mass of reaction, dependent seeming ^ ''P , 
the location with respect to the cortex and little a ec 
by the age of the lesion. 

Twenty-four patients with abscesses of tti>s lyp 
were seen in a period of ten years (up ' * „iiy 

Mayo Clinic. The majority were distributed equ I 
among the first three decades of life, with t ^ 

fourth and fifth decades. The tibia and 

most common sites, accounting for 20 of the 

The lesion was also seen in the fibula, the radi > 
calcis, and the patella. but 

The clinical picture is that of a relatively 
troublesome condition. Pain is the outstan i 
tom, with a strong tendency to wax and wane. 
bations occurred commonly in changes o r.jjj 

with unusual exertion. The patient s loca iza 
pain is in most instances accurate to a i 
Sharp pain often occurs at night, particu , 
children. Nocturnal pain is more common ^ „ 

process continues. Swelling, „ and i”' 

symptom, is more in the nature of a thic 
duration accompanied by redness and me 
In the series reported a limp was prMcn w 
scess involved an area about a joint, as 
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or lower part of the femur, in the superior third of the 
tibia, and partieularly in the os calcis and patella. 

The chronieity of the complaint is striking. One pa- 
tient had had pain for thirty-five years, another for 
twenty-seven, and a third and fourth for ten and nine 
years, respectively. 

Roentgenologically the minute exciting lesion is 
characteristically seen, radiolucent, located within or 
beneath the cortex, but most commonly in the osteo- 
plastic reactive portion of the periosteum. The au- 
thors agree with others that the lesions do occur within 
and on either side of the cortex. Reaction ivith osteo- 
sclerosis occurs about the lesions uniformly and is the 
pathognomonic clement of the picture, especially its 
eccentric position. Relatively enormous elevation of 
the periosteum is seen with heavy dcnsification. A 
question as to the presence of a Ewing tumor is usually 
settled by the visibility of the minute radiolucent area 
apparently in the center, geometrically speaking, of the 
reactive portion. 

The treatment of these patients was not uniform. 
Fourteen were operated upon and obtained definite 
relief. One was given roentgen therapy and was much 
improved a year later. Another showed improvement 
both elinically and roentgenographically after a period 
of bed rest. Surgical excision is the procedure of 
choice, offering the best assurance of relief. 

In spite of the fact that there was measurable fever in 
only one of the cases of this series, inflammation is be- 
lieved to be the basis of the lesion. Nine of the patients 
gave a history of trauma, as a bump, a fall, a puncture 
wound, etc. Eight patients had a previous focal infection, 
such as chronic cervicitis, tonsillitis, a boil, or ty- 
phoid fever. In 10 cases microscopic examination of 
tissue removed surgically showed chronic inflammation. 
The fact that many of the cases had persisted for years 
is opposed to a neoplastic origin. One gets the im- 
pression of a small lesion being overwhelmed by a mas- 
sive defensive mechanism apparently present in the 
region of the bone cortex. 

J. E. Whiteleather, M.D. 

“Stress” or “Fatigue” Fractures of Bone. J, Blair 
Hartley. Brit. J. Radiol. 16 : 255-262, September 1943. 

"Stress fractures,” or "fatigue fractures,” as the au- 
thor prefers to call them, occur most frequently in the 
metatarsals, and after this, in order, in the tibia, femur, 
and fibula. They are rare in other bones. They are 
most common in adolescence and early manhood. 
Synonyms which have been used to designate fractures 
of this type are insufficiency fracture, overload fracture, 
wear-and-tear fracture, recruit’s disease, periostitis 
ab exercitio, osteopathia itineraria, soldier’s fracture, 
and pseudo-fracture. Actually, pseudo-fractures — 
Looser’s “Umbauzonen” — constitute a distinct entity. 
They invariably oecur in diseased bone and are ac- 
companied by little or no callus, while stress fractures 
involve otherwise normal bone and show rapid and 
abundant callus formation. 

The clinical features vary with the stage of the mal- 
ady. Pain, particularly on weight-bearing, is the 
chief symptom. This is relieved by putting the part 
at rest. The chief radiological indication is callus 
formation, usually at the site of the torque or point of 
^eatest stress. As a rule, a small crack or fracture 
line may be demonstrated. 

The cause of these fractures has been said to be a 


nutritional deficiency or hypovitaminosis. While such 
a factor may be present, however, it can be shown that 
the fracture occurs at the point of greatest stress and 
is therefore probably mechanical in origin, even though 
there is no history of trauma. It is not true that stress 
fractures arc always observed at the site of the nutrient 
foramina. 

The treatment consists of rest for the affected bone. 
If the diagnosis is made early, a few iveeks will suffice. 
If rest is not instituted, complete fracture may occur. 

In the differential diagnosis the following must be 
considered; pathological fracture, congenital defects, 
general systemic disease, metastasis, primary bone 
tumors, Paget’s disease, osteomalacia, rickets, tuber- 
culosis, syphilis, osteomyelitis, and simple fracture due 
to violence. Sydney J. Hawley, M.D. 

Pathology, Clinical Manifestations, and Treatment of 
Lesions of the Intervertebral Disks. Albert Oppen- 
heimer. New England J. Med. 230: 95-105, Jan. 27, 
1944. 

This is an extensive article discussing the develop- 
ment, cause, and pathology of changes in the inter- 
vertebral disks and their sequelae. 

As the result of repeated traumata to the spine, the 
intervertebral disk seems to receive a greater amount of 
injury than the bone structure. The cartilage under- 
goes degeneration, with inereased fibrosis, loss of turgor 
and volume. This results in flattening of the disk, 
narrowing of the intervertebral space, displacement 
of the articular processes, and narrowing of the neural 
foramen. Arthritic changes may appear at the 
zygapophyseal joints. 

The clinical evidence depends upon the seconda^ 
changes rather than the primary injury and alteration 
in the intervertebral disk. The symptoms arise from 
the arthritic change and the compression of the nerve 
as it passes through the neural foramen. The signs 
and symptoms of this radicular neuralgia and neuritis 
are often indistinguishable from those of myalgia, 
peripheral arthritis, bursitis, and pain referred from 
diseased viscera. 

The treatment is surgical or conservative. Con- 
servative therapy consists chiefly in irradiation of the 
spine. John B. McAneny, M.D. 

Fresh Fractures of the Carpal Scaphoid. Benjamin 
E. Obletz. Surg., Gynec. & Obst. 78: 83-90, January 
1944. 

Fractures of the carpal scaphoid occur almost 
exclusively in vigorous young men and are therefore 
frequently found in army training camps. The author 
bases his study on 45 consecutive cases seen during 
an eighteen-month period. 

The carpal scaphoid has a constricted "waist,” where 
most of the fractures occur. The majority of these 
bones have an adequate blood supply to both proximal 
and distal portions as demonstrated by arterial fora- 
mina along the entire length of the bone. Sometimes, 
however, there are no arterial foramina proximal to 
the waist, and in these instances a fracture through 
the waist could interrupt the blood supply to the 
proximal fragment. 

In most cases the fractures are caused by a fall on 
the outstretched hands. The chief complaint is of a 
painful wrist, and this pain also limits movement. 
There is usually local tenderness but no swelling. 
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Roentgenograms of the injured wrist are made in 
four positions, all on a single 10 X 12-in. film, the usual 
anteroposterior and lateral views being supplemented 
by an anteroposterior view in ulnar deviation and a 
postero-anterior at 45 degrees oblique. With these 
additional views it is much easier to recognize the often 
almost invisible line of fracture at the time of injury. 
Once the diagnosis is made, subsequent serial roent- 
genograms are taken in the single ulnar deviation 
position. The author suggests that overexposure is a 
pardonable sin in these cases. 

The fluids at the fracture site become acid from the 
4th to the 7th day and cause absorption of the ad- 
jacent bone, the fracture line becoming wider and more 
apparent. There is also a reactionary hyperemia of the 
bones of the injured wrist during the first few weeks 
following fracture, which results in decalcification and 
osteoporosis of the wrist bones. The decalcification is 
usually mild, but may be severe, and because of the 
tendency to atrophy due to lack of use, recalcification 
may be delayed long after the usual two weeks of 
hyperemia is past, until healing permits renewed use of 
the wrist. Should the wrist be incompletely mobilized, 
the resulting irritation and trauma at the fracture site 
will greatly prolong the stage of hyperemia, and the 
decalcification will be more pronounced and of longer 
duration. Since decalcification is dependent on a 
state of hyperemia in the bone, interference with the 
arterial blood supply prevents loss of calcium in the 
affected area. Retention of normal calcium density, 
therefore, in a fractured bone is proof of its avascularity. 

Since the carpal scaphoid is a cancellous bone, no 
subperiosteal callus is formed, and disappearance of 
the fracture line must be relied on to indicate healing. 
Persistence of the line beyond twelve weeks indicates 
delayed union. 

If movement between the fractured surfaces is per- 
mitted by inadequate immobilization of the rvrist, 
fibrous and fibrocartilaginous tissue will form at the 
fracture site while adjacent tissue becomes sclerotic 
and eburnated. This condition of non-union is in- 
dicated on the roentgenogram by a widened, translucent 
fracture line bounded on either side by a dense white 
margin. 

The fractures studied by the author are divided into 
two groups, those with and those without interruption 
of the blood supply to the proximal fragment. Eight 
cases composed the former group. 

Roentgenograms made at the time of injury show 
either an easily recognized fracture or a hair-line fissure 
which is barely visible. There is usually no displace- 
ment of the fragments. The scaphoid and the ad- 
jacent bones show a uniform and normal density. 
Three or four weeks after injury the fracture line is 
more distinct and there is a diffuse homogeneous de- 
calcification of all the carpal bones, including both 
fragments of the damaged scaphoid if the blood supply 
has not been cut off. In those instances where the 
blood supply to the proximal fragment has been in- 
terrupted, there is no decalcification of that portion, 
and its original density remains unchanged ; hyperemia 
is absent, and the absorption of calcium prevented. 

Six to eight weeks after injury the general osteo- 
porosis of the carpals is usually more pronounced in 
those cases with an interrupted blood supply, and as a 
result the dense proximal fragment is more noticeable. 
In these cases, too, the fracture line is still visible, while 
in many with normal circulation has disappeared. 


At trvelve weeks there is still a noticeable difference 
in density of the proximal fragment, but the fracture 
line now shows signs of healing in spite of the damage 
sustained by the blood supply. 

At sixteen to twenty weeks, the relative density of 
the fragments is much less marked, and the fracture line 
has been obliterated by the healing process. 

■ Removal of the cast will insure a return of normal 
calcium density to the carpal area within a few weeks, 
and subsequent roentgen examinations will disclose 
no degenerative processes in the scaphoid. It is 
evident that the dense white shadow of the proximal 
fragment is evidence of avascularity, not of aseplic 
necrosis. Bone cells die slowly rvhen deprived of their 
blood supply and, since the avascularity of the frag- 
ment is temporary and soon relieved by vascular 
granulations bridging the fracture line, necrosis is en- 
tirely prevented. If the wrist is not properly immo- 
bilized, vascular bridging of the fracture line may be 
prevented, and necrosis of the fragment may result 
The importance of proper immobilization is obvious. 
If it is complete, continuous, and maintained until 
healing has occurred, surgery will be unnecessary'. 

The author’s method of treatment consists of a 
plaster-of-Paris gauntlet extending from the distal 
palmar crease to tlie elbow, including the pro.ximal 
phalanx of the thumb. The wrist is fixed in a lew d^ 
grees of dorsiflexion, the thumb in a relaxed position. 
The patient is urged to use his fingers freely, and his 
activity is not restricted. The cast is replaced if it 
breaks or softens and at the time of the serial x-ray 
examinations. In all the cases results were favorable 
as far as they could be ascertained. The average time 
of healing in cases without damage to the circulation 
was 8.3 weeks; with interruption of circulation in the 
proximal fragment 19 weeks were required on an average 
for complete disappearance of the fracture line. 

D. W. Townsekd. M.D. 


Subscapular Ossified Hematoma. Case Report. 
J. William White and Sydney Hunter. Am. J. Surg. 
63: 124-130, January 1944. 

The authors define a hematoma as a confined hemor- 
rhage, in which clotting may or may not have taken 
place, which would include the hemorrhagic accumu a 
tions in serous cavities usually designated 
celes, hematocysts, blood cysts, or more specifica y 
hemothorax, hemarthrosis, etc. Trauma is a comm 
etiologic factor. 

Small, uncomplicated hematomas are accompanies 
by few, if any, symptoms and tend to resolve . ' 
Hematomas of larger proportions are symp o 
although they may be concealed by more o r lo 
serious lesions. Collections of blood whici 
successfully evacuated pass through phases 
in some respects to the process of tissue 
resolution, fibrosis, suppuration, or, in rare in 
ossification. in 

Ossification occurs with ^eatest .jjjgj,. 

hematomas about the elbow joint and m ijjyni 

Often manifested as a later transition 
deposits have been demonstrated , j;.r.iy 

early in the tliird rveek following injury. ^ 
films of ossifying hematomas show a by- 

flocculated calcium islets to complete rep a 
lamellations of compact and cancellous ' -pbery 
tually, the inflammatory barrier found at ^ ^„nc, 
of a hematoma is converted into a neo 
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grossly rescmbliiig periosteum and serving as a capsule 
at the circumferential limits of ossification. 

Tlic case recorded here occurred in a soldier, who 
complained of a "lump in the right shoulder, with 
numbness and tingling of the right hand." Twenty- 
two years pre\’iously he had sustained a severe crushing 
injury of the right shoulder. Treatment was promptly 
instituted; a plaster jacket was worn for three months, 
followed by physiotherapy in an effort to relieve per- 
sistent numbness in the hand. A cock-up splint was 
applied to the forearm and hand and this was main- 
tained for a year and a half. A sensorj’ disturbance 
persisted, but a swelling above the clavicle and in the 
axilla was not discovered until several years after the 
injury. This tumefaction was not believed to have in- 
creased in size over a period of fourtceti years. 

The patient continually supported his right hand in 
the opposite palm and maintained the arm at a 20- 
degree angle of abduction. The vertebral border of the 
corresponding scapula was rotated postcrolaterally. 
Pain, which radiated along the ulnar surface of the arm 
and forearm, was induced by elevating the arm above 
the shoulder level and by elevating tlie chin forcibly 
while the head was rotated toward the side of the lesion. 
An obliquely directed ovoid, non-tender, solid, regularly 
surfaced tumor, movable vertically, medially, and 
laterally within narrow limits, occupied the right 
subscapular, axillary, and supraclavicular fossae. 

Stereoscopic x-ray films showed a large irregular 
calcified mass measuring 14 X 0 cm. between the 
scapula and thoracic wall. This mass tvas sharply 
demarcated from the surrounding soft tissues and was 
not attached to any bony structure, although the upper 
four ribs were flattened against the lateral lung surface, 
thus narrowing the costal cage, atid the scapula was 
moderately displaced backward. A tangential view 
after the injection of 30 c.c. of diodrast into the median 
basilic vein showed satisfactorily the basilic and 
axillary veins. The axillary vein was displaced an- 
teriorly and 1.6 cm. above the calcified mass. 

On removal the tumor proved to be an ossified hem- 
atoma, measuring 13 X 11.5 X 5.5 cm, and weighing 
390 gm. The function of the arm was completely 
restored, although there was a tendency to hold the dis- 
tal phalanges of all digits in partial flexion ; the numb- 
ness and tingling were relieved. 

The deformity of the ribs and displacement of the 
scapula in this case suggest a peripheral deposition of 
calcium which, as the mass increased in volume, com- 
pressed the relatively less fixed adjacent structru'es. 
Early involvement of the medial cord of the brachial 
plexus was assumed from the history of numbness, 
which persisted from the time of injury. Pain and 
tingling were of more recent origin and were probably 
due to a slowly progressive peripheral extension, in- 
volving the nerve trunk and producing mild, but in- 
creasing, vascular symptoms. 

The primary objective in the treatment of ossified 
hematoma should be prevention. Rest, passive 
motion, heat, diathermy, and massage are of benefit 
m some cases. The optimum time for surgical inter- 
vention has not been clearly defined. Too early re- 
moval may result in recurrence or extension of cal- 
cification; too late, in permanent pressure damage to 
adjacent vessels and nerves. The authors recommend 
waiting a year before making an attempt to excise an 
ossified hematoma, provided relief from neurovascular 
symptoms is not more urgent. 


Two Congenital Deformities of the Tibia: Congenital 
Angulation and Congenital Pseudarthrosis. E. Rohan 
Williams. Brit. J. Radiol. 16:371-376, December 1943. 

Congenital angulation (kyphosis) of the tibia is ob- 
vious at birth. It is probably caused by deficient 
growth of the muscles. It is frequently associated with 
absence of the fibula and sometimes with other skeletal 
anomalies. The angulation occurs at the junction of 
the middle and lower thirds. There is a marked talipes 
cquinus, and the whole limb is short and tnin. The 
skin is puckered at the site of the angulation. The 
condition may be bilateral. Two cases are presented. 

Congenital pseudarthrosis is of unknown cause. It is 
a purely local condition, apparently due to a deficiency 
of bone formation. It may be related to, or a form of, 
osteitis fibrosa cystica. Cases seen before fracture 
occurs show an anterior bowing of the lower half of the 
tibia. X-ray examination reveals a zone of osteoporo- 
sis or a multilocular cystic area with moderate cortical 
expansion. After fracture, which is of common oc- 
currence, frank pseudarthrosis may be present or there 
may be partial attempts at healing. The angulation 
becomes progressively worse. There is no talipes equi- 
nus or dimpling of the skin with congenital pseudarthro- 
sis. The treatment should be non-operative until the 
age of about seven years. Two cases are presented. 

Sydney J. Haw'ley, M.D. 

Internal Derangements of the Knee Joint in the 
Canadian Army (Overseas). D. W. MacKenzie and 
J. A. MacFarlane. Canad. M. A. J. 49: 472-478, 
December 1943. 

This is a review' of 303 cases of internal derangement 
of the knee joint necessitating arthrotomy, followed 
postoperativcly for three to thirty months. The aver- 
age age was 28 years and the average duration of dis- 
ability two years. In 90 per cent of the cases there was 
a history of injury. 

Preoperative radiological examination proved to be 
of importance, since of those patients for whom radio- 
logical records w'ere available (82 per cent of the series), 
27 per cent revealed some abnormality of the knee joint 
and the number of patients postoperatively unfit for 
service in this group w'as almost five times greater than 
among those with negative radiographic findings. 

The importance of care in diagnosis and surgical con- 
servatism is emphasized. Findings show that small 
incisions and subtotal meniscectomy usually suffice; 
operation following first injury is not advised except in 
cases where a locked knee resists reduction under anes- 
thesia. Important factors in determining the necessity 
for surgery are age, mechanism of injury, and character 
and duration of disability. The importance of preoper- 
ative instruction in quadriceps exercises is stressed. 

Marie L. Connelly, M.D. 

Use of Special Views in Roentgenography of the 
Knee Joint. John D. Camp and Mark B. Coventry. 
U. S. Nav. M. Bull. 42: 56-58, January 1944. 

The authors believe that a complete radiographic 
examination of the knee joint should include a film of 
the intercondylar notch. For this view', the patient is 
placed in the prone position, with the affected knee 
flexed to an angle of 40° and supported by sandbags. 
The film is centered 2 1/2 inches below the center of the 
joint and the tube angled 40°, centering to the film. 
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In this position the intercondylar notch is projected 
clear of the patella and tibia. 

Moreover, when any disturbance of the patella is 
suspected, special views of this structure in the vertical 
and transverse planes should be included. With these 
additional exposures information not readily apparent 
on the conventional examination may be obtained. 

Ellwood W. Godfrey, M.D. 


Complete Roentgen and Ophthalmologic Examina- 
tion for Ochronosis in Two Alcaptonuric Children. 
Lynn D. Abbott, Jr., Frederick B. Mandeville, and 
Walter J. Rein. Virginia M. Monthly 70; 615-617, 
December 1943. 

The author made complete roentgen examinations 
and ophthalmologic studies on two colored children aged 
ten and fifteen years, proved to have alkaptonuria, to 
determine whether any evidence of ochronosis was 
present. While the latter condition is usually believed 
to be due to an accumulation of pigment over a period 
of years and is generally held to develop in the presence 
of alkaptonuria only in middle age or later, evidence 
of the disease has been reported in the eyes as early as 
the third decade. 

According to Pomeranz, Friedman, and Tunick 
(Radiology 37: 295, 1941), the roentgen findings in 
adults with alkaptonuric ochronosis include changes in 
the large joints, especially in the dorsal and lumbar ar- 
ticulations, resembling those often found in severe 
and extensive osteoarthritis of the Marie-Striimpell- 
Bechterew type, with calcification of the intervertebral 
disks and cartilages, bridging, and eburnation at 
weight-bearing surfaces. 

The findings in the authors’ patients were entirely 
negative for ochronosis. Epiphyseal development was 
normal, with normal bone age. The skull vault and 
sella turcica were normal. Special films of the carti- 
lages of the ears after the technic of Fuchs showed no 
abnormal areas of cartilage or calcific deposits. Fluor- 
oscopy and films of the chests showed the lungs to be 
perfectly clear. 

Ophthalmologically the eyes showed some alterations 
due to melanosis but changes attributable to alkapto- 
nuria could not be ascertained. The younger of the 
two patients, a girl, who excreted the larger amount of 
homogentisic acid, showed a greater degree of scleral 
pigmentation than the older, a boy, with a lesser de- 
gree of alkaptonuria. J. E. Whiteleather, M.D. 

OBSTETRICS AND GYNECOLOGY 

A Practical Technique for Roentgen Pelvimetry with 
a New Positioning. A. E. Colcher and Walter Sussman. 
Am. J. Roentgenol. 51: 207-213, February 1944. 

A simplified technic for roentgen pelvimetry is de- 
scribed utilizing a new position for an anteroposterior 
view. The method employs a rotating metal rule 
marked off in centimeters and held parallel to the 
table-top by means of an upright standard. For the 
lateral view the patient is positioned in the usual 
fashion with the tube centered over the greater tro- 
chanter. The ruler is placed at the mid-sacral spine, 
parallel with the spine and film. For the anteropos- 
terior view the patient is placed flat on the back with 
the knees serniflexed and separated. This elevates the 
forepelvis and brings the bituberal, bi-ischial and trans- 
verse diameters of the inlet practically on the same level 


and in the same plane as the table and the film. The 
ruler is placed at the level of the tuberosities of the 
ischium by direct manual palpation or by lowering the 
ruler 10 cm. below the superior border of the symphysis 
pubis. This latter measurement was determined by a 
study of dried pelves and clinic, subjects and was found 
to be satisfactorily accurate. 

It is pointed out that the actual inlet starts from the 
inner upper margin of the symphysis and extends along 
the iliopectineal line through the level of the trans- 
verse diameter of the inlet and is projected to the sa- 
crum. The anteroposterior diameter of this strait 
extends from the upper inner margin of the symphysis 
to a point on the sacrum midway between the brim of 
the pelvis above and the sciatic notches below. The 
sum of this diameter and the transverse diameter as 
measured in the anteroposterior view varies from 22 to 
24 cm. in the normal. In a similar manner the antero- 
posterior and transverse diameters of the mid-pel\ds 
and of the outlet can be measured and added. Those 
of the mid-pelvis should average between 20 and 22 
cm. and those of the outlet between 16 and 18.5 cm. 
The fetal head when presenting in the mid-line can be 
measured in both the lateral and anteroposterior views. 
The method requires only two exposures and the ruler 
gives direct centimeter measurement on each film with- 
out need of correction tables. L. W. Paul, M.D. 

The Subpubic Angle: Radiological Aspects. E. 
Peter Allen. Brit. J. Radiol. 16: 279-282, September 
1943. 

The importance of a narrow subpubic angle in pro- 
ducing delay in the last stage of labor is well under- 
stood, yet its radiological measurement is as yet unsat- 
isfactory. The method of Chassard and Lapin6, in 
which a special film is made with the patient astride 
the cassette, stooping forward until the pju-ue throug 
the symphysis pubis and ischial tuberosities is para e 
to the film, is subject to one serious error: there is no 
accurate way to check the position accurately. ^ 
method of Caldwell and Moloy, with the patient supine 
and the beam directed at an angle of 45 degrees 
the symphysis and approximately perpendicular o 
descending rami of the pubis, is even less satis ac o , 
for it is subject to two errors; variations in t ® ® 
of the pelvis and inaccurate setting of the ceMra e 
The method of Ince and Young, in which the 
calculated from anteroposterior and lateral i . . 
not take into consideration the shape of the su 

The author advocates using a film made oj 
Chassard and Lapine method plus -.Qiut 

parency with a base line 10 cm. long, at the cen 

of w'hich is erected a measured perpendicu a. 

base line is placed parallel to the line joining 
tuberosities and so that the ends touch the si 
subpubic arch. The height of the ^ 

symphysis is read on the perpendicular an i 

of the shape and width of the angle. „ 

Sydney J. Haw’les , a • 


of 


THE GENITO-URINARY TRACT 

Osteo-Nephropathy: A Clinical ^‘’’^f'^nfoilnian. 
“Renal Rickets.” Colter Rule and -Arthur 
Ann. Int. Med. 20: 63-74, January 

The association of bone changes an^ ncket?” 
has for some time been designated as re 
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In ^^e\v of the plcurality of underlying disorders re- 
sponsible for the elinical syndrome, the authors suggest 
that the term “osteo-nephropathy” be substituted, 
since it indicates the nature of the presenting symptoms 
without implications as to the pathogenesis. They 
present the following etiologic classification; 

A. Due to primary urinary tract disturbances 

1. Chronic glomcniloncphritis, pyelonephritis, ne- 

phrosis 

2. Congenital malformations: Polycystic kidneys, 

renal hypogenesis 

3. Urinary tract obstruction with secondary renal 

lesions: Urethral valves; prostatic enlarge- 
ment; calculi; strictures of urethra, bladder 

neck or ureter; hydrourcter 

4. Primary tubular functional changes which may 

or may not show anatomical changes. 

(a) Hypochloremlc-glycosuric type (deToni- 

Fanconi syndrome) 

(b) Hyperchloremic type without glycosuria 

B. Due to primary extra-renal disturbances 

1. Endocrine disease 

Hyperparathyroidism (osteitis fibrosa cystica) 

2. Metabolic disturbance 

Cystine storage disease. 

The symptoms depend on the fundamental nature 
of the disorder and on the extent and duration of the 
renal damage. In most instances, tlie bones show 
generalized osteoporosis, deformities (genu valgum or 
varum, Harrison’s groove, rachitic rosary, pigeon 
breast), and dwarfism. Renal disturbances account 
for the commonly observed symptoms of nocturia, 
polyuria and polydipsia, signs of acidosis, and the 
terminal picture of uremia. 

The x-ray film, in some cases, may indicate the fund- 
amental disorder by showing bone cysts, characteristic 
of primary hyperparathyroidism, calcification in the 
kidney, or other changes in the genito-urinary tract. 
In advanced stages there is a greater translucency of the 
shafts of the long and flat bones and a more porous 
appearance than in true rickets. Multiple healed 
fractures may be present. 

The blood chemistry and urinary findings are im- 
portant for the determination of the actual nature of 
the disease, and these the authors tabulate for the 
various types. 

The great majority of cases of osteo-nephropathy are 
due to primary renal disease with well recognized 
anatomical changes, i.e., groups 1, 2, and 3 under A 
in the authors’ classification. In these cases treat- 
ment is directed essentially to the underlying renal 
disease. Some success is reported with alkali therapy. 
Vitamin D in daily doses of 20,000 or 30,000 units may 
result in some healing. Calcium may be given to 
counteract the tendency of alkali to precipitate tetany. 
Treatment of the hypochloremic-glycosuric type has 
been disappointing. In the hyperchloremic type good 
results were obtained by the authors (in a single case) 
and by Albright et al. (Bull. Johns Hopkins Hosp. 66: 
7, 1940) with a low-salt diet, dibasic calcium phosphate 
daily (6 gm. in divided doses in milk), vitamin D 
(20,000 units daily), and 30 c.c. of a sodium citrate and 
citric acid buffer mixture three times a day, half an 
hour before meals. 

Hyperparathyroidism in children is encountered 
rarely, and the differentiation of osteo-nephropathy 


due to this cause will seldom present difficulty. 
Parathyroidectomy is followed by good results in cases 
w’hich are not too far advanced. 

Two cases arc reported. In the first, secondary to 
renal tubular dysfunction, the roentgenographic exam- 
ination of the long bones revealed extensive changes at 
the proximal and distal ends characteristic of rickets. 
The diaphyses and metaphyses showed extensive 
osteoporosis, with marked underdevelopment of all 
the epiphyseal centers. A flat plate of the abdomen 
showed shadows of calcareous density arranged in 
clusters around the kidney pelves and minor calices. 
Four months later, subsequent to the dietary regime 
mentioned above, the roentgen examination of the 
wrists and ankle joints showed marked changes in the 
appearance of the epiphyses, rvith considerable cal- 
cification and definite evidence of healing of previous 
rachitic changes. No reduction of renal calcification 
was evident. Photographs of this patient and roent- 
genograms showing the bone changes are reproduced. 

In the second case, in a 16-month-old girl, roentgen 
examination of the long bones revealed indistinct 
outlines of the epiphyses, which were undeveloped 
and decalcified, with widening of the epiphyseal 
line, characteristic of active rickets. A flat plate 
of the abdomen revealed moderate enlargement of 
the hepatic and splenic shadows. Intravenous and 
retrograde urography showed bilateral rotation and 
hydronephrosis, the dilatation being most marked on 
the right side. The left ureter was dilated and tor- 
tuous. The bladder was small and showed a persistent 
inverted funnel-shaped deformity. The patient was 
placed on a high potassium diet with added dicalcium 
phosphate and vitamin D and potassium citrate buffer 
solution, but the results are not mentioned. 

Stephen N. Tager, M.D. 


THE VASCULAR SYSTEM 

Localized Arterial Thrombosis of Indeterminate 
Origin. J. R. Learmonth, W. Blackwood, and R. L. 
Richards. Edinburgh M. J. 51: 1-20, January 1944. 

Reports of 4 cases of localized arterial thrombosis 
of undetermined origin in young adults are presented. 
Vasomotor reactions were studied in all and in 2 a de- 
tailed histologic examination of the affected artery was 
made. The arteriographic findings in 3 of the cases 
are illustrated. These show a filling defect in the main 
artery, beginning and ending “squarely.” Occasionally 
active coBateral vessels may be seen arising from the 
thrombosed segment. In general, collaterals are, as is 
to be expected, dilated and tortuous, especially after 
sympathectomy. 

Arteriography is of particular aid as a guide to treat- 
ment. When the length of the blocked segment is 
extensive, and the thrombus appears to be approaching 
the mouths of vessels of known anatomical collateral 
importance, arteriectomy may be undertaken. In such 
circumstances, all branches arising from the thrombosed 
segment must be tied close to the parent trunk, in order 
to preserve the reversal of circulation which occurs 
at the bifurcation of such branches. On the other hand, 
inspection of the arteriogram may show that arteri- 
ectomy would be difficult if not impossible with pres- 
ervation of a branch which is contributing substantially 
to the collateral circulation. 
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FOREIGN BODIES 

A Practical Method for Localization and Removal of 
Foreign Bodies. W. S. Hotchkiss. Virginia M. 
Monthly 71 : 37-38, January 1944. 

In the method described in this paper, the foreign 
body is visualized on the fluoroscopic screen. The skin 
area over the site is prepared and a 10-c.c. syringe of 1 
per cent novocain with two small caliber needles of 
adequate length is obtained. Under fluoroscopic vis- 
ualization one needle is introduced into the skin at a 
slight angle. Infiltrating novocain ahead, the needle 
is brought into contact with the foreign body. This 
can be felt by both the operator and the patient as well 
as seen on the screen. The syringe is then removed and 


the needle left in place. The second needle is applied 
to the syringe and the same procedure repeated from a 
different point. Thus, the points of the two needles 
meet at the actual site of, and in contact with, the for- 
eign body. The patient is then removed to the oper- 
ating room, and under local anesthesia it is the simplest 
of tasks to cut dosvn to the juncture point of the needles 
and remove the foreign body. 

This procedure has the advantage of not immobilizing 
both x-ray equipment and trained personnel for any 
considerable period of time. Also, it is possible to 
maintain perfect asepsis. The method requires no 
special instrument, is simple and accurate, and no extra 
expenditure of x-ray plates is necessary. 

J. E. Whiteleather, M.D. 


RADIOTHERAPY 


NEOPLASMS 

Adenolymphoma of the Parotid Salivary Gland. M. 
Lederman. Brit. J. Radiol. 16: 383-385, December 
1943. 

Adenolymphoma of the parotid gland is a slow groxv- 
ing tumor, for the most part benign, usually found in 
males over 40. Only rarely is it bilateral. It seldom 
produces symptoms, and the diagnosis is based on mi- 
croscopic examination. The treatment is usually 
surgical, but the tumor xvill respond to irradiation in 
high doses. 

Four cases are reported, of xvhich one xvas malignant. 
This latter case (Case I) xvas treated by excision of the 
tumor, dissection of involved lymph nodes, and tele- 
radium. In spite of the histologic resemblance of the 
tumor to squamous carcinoma and the presence of in- 
eradicable metastases in the cervical lymph nodes, the 
patient survived ten years from the institution of treat- 
ment. 

Teleradium therapy xx’as also used in the three be- 
nign cases. As to the results, the author says: “That 
resolution of benign adenolymphomata can Idc effected 
by radiotherapy alone is shoxxm by Cases II and IV. 
In Case II excision of the tiunour on the right side xx-as 
incomplete, and post-operative implantation of radium 
xx-as obviously- effective in eradicating the tumour resi- 
due since there xx-as no recurrence up to the time of 
death six years later. Similarly, there xvas no recur- 
rence xvithin three years after teleradium treatment to 
the tumour on the left side. In Case IV, complete 
disappearance of a recurrent adenolymphoma folloxved 
teleradium treatment xx-ith no recurrence to date (15 
months). In Case III, a fi.\-ed, non-encapsulated 
recurrence was excised and folloxved by post-operative 
teleradium, and there x\-as no recurrence for a period of 
four years. In this instance, hoxx-ex-er, it is impossible 
to be certain that any tumour tissue remained after 
excision, although the clinical and macroscopic features 
of the recurrent tumour did not suggest that it xvas of a 
very localised nature. 

"The doses employed in the treatment of the benign 
tumours are of interest. In Case II, the right tumour 
receix-ed a tumour dose of 4750 r in 91 hours by im- 
plantation and the left 5000 r (approximately) in 21 
days by teleradium. In Case III, the dose given to the 


scar area xvas 4500 r in 12 days. In Case IV, the tu- 
mour dose xx-as 5000 r in 29 days. It would seem, 
therefore, that benign adenolynnphoma can be ex- 
pected to respond satisfactorily to doses of the order of 
5000 r, using either post-operative implantation o\-er 
a period of 7 days or less, or external radiation ov-er a 
period of 3-4 xveeks.” Sx-dney J. Hawley, M-D- 


Carcinoma of the Parathyroid Gland. Karl A. 
Meyer and Alex B. Ragins. Surgery 14; 282-295, 
August 1943. . . , 

A case of carcinoma of the parathyroid gland witn 
diffuse fibrocystic disease of the bone is presented, wit 
a detailed postmortem report. _ 

The patient e.xperienced a temporary improvement 
in the objective and subjective symptoms following ex- 
tirpation of the tumor txventy-si.x months before ea • 
After approximately eight months, ^ ® 

jective symptoms reappeared and a year a er 
fibrocystic skeletal changes became progressive j wo - 
despite x-ray irradiation to tumor and bone, 
folloxved a number of pathological fractures wi 
definite rise in serum phosphorus indicating rena 

compensation. -firation 

It is of interest that numerous areas of Mien 
xvere demonstrated in the soft tissues, particu a 
pyramids of the kidney. Calcification xx as a . 

served in metastatic lesions of the lymph no ' 
thyroid, the urinary bladder, and the bloo 
the heart. There xvas almost complete dM r 
the cortex of the bone. The predornina '"S 
serabled the chief cell, although transitiona 
xx-ater-clear cells xvere occasionally seen. 

The effect of radiation in primary hypeT'a- 
parathyroid is still a moot question. ■ 
failed to improx-e under rather extensive x 

ment. _ , foUoix-s: 

The essential postmortem findings xx ere 
recurrent carcinoma of the parathyroi g an 
tastases in the peritracheal, subclavicular, j.j^nex-: 
ular lymph nodes, the lungs, and ] nepliro- 

generalized osteitis fibrosis cystica; Innephrid'- 

lithiasis, bilateral chronic ascending P> a 
left pyonephrosis xx-ith atrophy of the '’^aa p 
nephrocalcinosis. J- E. Whiteleat 
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Classification of Laryngeal Cancer from a Radio- 
therapeutic Viewpoint. M. Lcdernian. Brit. J. Radiol. 
16: 29S-300, October 1943. 

A more informative classification than the usual 
"intrinsic” and "c.Ntrinsic” tj'pe of cancer of the larynx 
is’suggestcd, as follows: 

A. Endolaryngeal 

1. True vocal cord 

2. Ventricle, false cord and infrahyoid epiglottis 

3. Subglottic space 

4. Commissure 
(n) Anterior 
(h) Posterior 

B. Laryngopharj'ngeal 

1. Epilarjmgeal 

(n) Suprahyoid epiglottis 
(fc) Aryepiglottic folds 
(r) Arytenoids 

2. Walls of the laryngopharynx 

(a) Postcricoid 

(b) Pyriform fossae 

(c) Lateral and posterior walls 

This classification fits better the problems presented 
by the choice of treatment and the prognosis. 

Sydney J. Hawxey, M.D. 

Cancer of the Larynx: A Radiotherapeutic Test as 
an Aid in Choosing Between Operation and Irradiation. 
Max Cutler. Arch. Otolarjmg. 39: 53-58, January 
1944. 

In 1941 Cutler described his "concentration technic” 
of radiotherapy for carcinoma of the mouth, pharynx, 
and larynx (J. A. M. A. 117: 1007, 1941. Abst. in 
Radiology 38: 635, 1942). At that time he found that 
interrupted treatment — i.c., two cycles with an interval 
of eleven to fifteen days — was equally as effective as 
continuous treatment. He now advocates the ap- 
plication of the interrupted technic as a radiothera- 
peutic test in cancers of the larynx which are too far 
advanced for laryngofissure but are suitable for either 
laryngectomy or radiotherapy and in those in which 
general conditions seem to favor radiotherapy in 
preference to surgery. Fifteen days after completion 
of the first roentgen cycle it is possible to judge the 
response and estimate the relative radiosensitivity of the 
lesion with reasonable accuracy. If there has been 
little or no response, the second cycle is omitted, and 
laryngectomy is performed in four to six weeks. If 
the response has been favorable, the second cycle of 
radiotherapy is administered. 

This method has been employed in 25 cases of cancer 
of the larynx and a typical case is reported. A total 
dose of 3,600 r (measured on the skin) was given in the 
first cycle. This produced a considerable regression of 
the tumor and increased mobility of the hemilarynx. 
Thirty-eight days after the completion of the sbeond 
cycle, in which 4,000 r were given, there remained only 
a small, irregular, non-ulcerated nodule about 6 mm. 
in diameter on the posterior extremity of the right true 
cord. A third course of roentgen therapy, 2,000 r, was 
therefore administered, bringing the total dosage for 
the three cycles to 9,600 r. At the time of this report, 
approximately fourteen months after the initial roent- 
gen treatment, the patient had gained weight, his 
voice was normal, and the hemilarynx was normal in 
appearance and mobility. 

The therapeutic test enables one to choose the best 


treatment for the particular laryngeal cancer under 
consideration. Laryngectomy should not be withheld 
if it offers a greater chance of cure; on the other hand, 
the patient should be given the advantage of cure by 
roentgen therapy without laryngectomy if the cir- 
cumstances warrant. 

Technique of Radium Treatment of Intrinsic Cancer 
of the Lar 3 mx. M. Lederman and W. V. Mayneord. 
Brit. J. Radiol. 16: 301-307, October 1943. 

Individualization of treatment is nowhere more im- 
portant than in intrinsic cancer of the larynx. Good 
results cannot be expected from standardized methods. 

Teleradium methods can be successfully individual- 
ized. These are particularly suitable for laryngeal 
cancer, as homogeneity of distribution is not as impor- 
tant here as high localization. The absence of a high 
depth dose as in x-ray therapy is also an advantage. 

Six specimen technics are worked out in detail for 
different intralaryngeal situations. Of 15 patients 
treated five years ago by these methods, 9 are free from 
disease. Sydney J. Hawley, M.D. 

X-Ray Treatment of Carcinoma of the CEsophagus. 
D. Waldron Smithers. Brit. J. Radiol. 16: 317-322, 
October 1943. 

This paper describes the application of Mayneord’s 
method of three-dimensional depth dose calculation in 
esophageal carcinoma. The patients were accurately 
placed and every effort was used to prevent damage to 
normal structures. Six fields were treated daily. A 
tumor dose of 6,000 to 7,000 r was given in five to six 
weeks. 

Forty-four patients were treated, 32 completing the 
series, and of these 3 are alive and well, one six years 
and four months, one five years and one month, one 
four years and nine months after treatment. Sympto- 
matic relief was obtained in 30 patients; 11 became en- 
tirely symptom-free for varying periods of time. 
Fourteen lived for one year or more and 5 for two years 
or more. Three were found at necropsy to have no 
sign of residual ulcer or cancer. 

Sydney J. Hawley, M.D. 

Carcinoma of the Uterine Cervix: Treatment and 
Prognosis. Daniel G. Morton. West. J. Surg. 52: 
1-10, January 1944. 

The five-year survival rate of carcinoma of the 
cervix in patients treated with radium in the Univer- 
sity of California Medical School from 1928 to 1931 was 
15.2 per cent. This was increased to 35.2 per cent in 
patients treated from 1931 to 1938 by the additional 
use of high-voltage roentgen therapy with radical 
panhysterectomy in selected cases. 

Large everting growths are first treated by external 
irradiation (200 kv. or 1,000 kv.), as much as 4,000 r 
being delivered to each of four pelvic ports. This is 
followed in three or more weeks by radium application, 
the basic dose being 4,500 mg. hr. : 3,000 mg. hr. dis- 
tributed in the cervico-uterine canal, usually by a 
tandem of three capsules, and 1,500 mg. hr. in the form 
of a plaque against the cervLx. The total dose is given 
in three weekly treatments. Roentgen treatment is 
not without danger and in patients of advanced age 
or markedly debilitated the dosage is reduced. 

Complications of pelvic irradiation include bowel 
obstruction, visceral bleeding and pain, ureteral stric- 
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ture, and fracture of the femoral neck. In 18 of 374 pa- 
tients death was beheved to have been precipitated by 
roentgen therapy. The chief complication of radium 
treatment is the spread of infection. The use of x-rays 
first, however, helps to prevent this danger. Fistulas 
are occurring less frequently and when present are 
usually due to progression of the growth. 

Wertheim panhysterectomy was performed in 100 
selected cases of Stage I and II carcinoma (Schmitz) and 
the author compares the results with those of irradia- 
tion in these stages. For 76 cases treated with radia- 
tion alone the five-year sm-vival rate was 48.6 per cent; 
in 56 operated cases 64.2 per cent. The ten-year sur- 
vival rate was 34.0 per cent of 47 cases treated by ir- 
radiation and 58.3 per cent of 48 cases operated upon. 
Operation should be done only where clinically the new 
growth is confined to the cervix. The patient should 
not be older than 55 years and should be in good general 
condition to sturvive the shock of surgery; she must 
not be obese and should have good arm or ankle veins 
for infusions and transfusions if needed. Although 
x-ray and radium treatment may make the operation 
more difficult because of possible fibrosis in the pelvis, 
this is considered more than offset by the reduction of 
infection and a lowered incidence of peritonitis. There 
has been a mortality rate of 2.7 per cent in 78 patients 
operated upon in the past twenty years. 

Urinary fistulas occurred as an operative complica- 
tion in 13 cases, most of which were either repaired 
successfully or healed spontaneously. When the para- 
sympathetic fibers to the bladder were partially or 
completely sectioned, there was loss of sensation of 
bladder fullness and the patients were unable to control 
the sudden emptying. Adequate bladder control, 
however, was re-learned in a few weeks or months at the 
most. 

In prognosis the clinical classification is the most 
useful factor. The following chances of cure are pre- 
dicted: Operable Stage I, in young women in good 
general health suitable for operation: 9 out of 10; In- 
operable Stage I, in older women, obese patients, and 
others in whom operation is unwise: 3 out of 4; Stage 
II: 1 out of 2; Stage III: 1 out of 4 or 5; Stage IV: 
2 or 3 out of 100. Lester M. J. Freedman, M.D. 


Physical Aspects of Intracavitary Radium Treatment 
of Carcinoma of the Cervix Uteri. Part I. G. J. Neary. 
Brit. J. Radiol. 16: 225-233, August 1943. 

The objective in the treatment of cervical carcinoma 
should be to deliver a dose spatially so distributed 
that all the malignant cells will be destroyed without 
producing a dangerous over-reaction in the normal or 
malignant tissues. Whether or not this can be done 
depends upon the distribution of the malignant cells. 

The present discussion is based upon the following 
conclusions: (1) The disease is in a large proportion 
of cases confined to the pelvis. (2) The general trend 
of spread is laterallj*. (3) Intracavitary radium plays 
a fundamental part in the treatment of the disease; 
the improvement of results by adding supplementary 
x-ray is disappointingly small. 

Anatomical data regarding the Ijmiphatic spread is 
conflicting. It is apparent, however, that the atten- 
tion should be directed primarily to the middle node of 
the medial chain of the external iliac group, 5 to 6 
cm. on either side of the cervix. 

.The objective should be to deUver a certain dose to a 


point (A) in the parametrium adjacent to the cmi\, to 
give as great a dose as possible to the principal Ijuiph 
node (B), and to give a safe dose to the rectoraginal 
septum opposite the cervix (S). 

The uterine applicator alone gives B only about 22.5 
per cent of dose at A. The radium near and at the in- 
ternal os has the greatest effect at A. If it were d^ 
sirable to improve the ratio between B and A, the ra- 
dium would have to be removed from the internal os. 
The ratio of the doses at A and B from vaginal radium 
depends on the distance. Improvement in the ratio 
results by increasing the anteroposterior diameter of 
the vagina at the expense of the lateral, rather than 
pushing the raditun laterally as far as possible. 

Combining the two effects, it is found that with fixed 
and comparable quantities of radium in uterus and 
vagina, a lateral separation of the vaginal radium 
sources hardly affects the total dose rates at A and B, 
while a displacement toward the posterior wall reduces 
both dose rates almost to the same proportion, so that 
the combined depth dose ratio of B to A is very little 
affected by the position of the radium in the vagina, 
whether it is pushed into the fornices or anywhere else. 
The specific ratio for the vaginal applicator is usually at 
least twice that for the uterine applicator, and it is of no 
value to improve this ratio further while the poor ratio 
of the uterine applicator has a preponderating effect on 
the combined ratio of B to A. Thus, apart from alter- 
ing the distribution of radium in the uterus, the only 
thing to do is to increase the relative amount of radium 
in the vagina. 

The rectal dose is derived almost entirely from the 
vaginal radium. If the usual two radium sources in the 
vagina are combined into one in the mid-line, it mil he 
found that there is little effect on the ratio of the dose 
at A and B and the dose at S will be reduced, as m 
permits e.\panding the anteroposterior diameter at the 
expense of the lateral. ^ . 

It is seen, then, that according to the author s formal 
scheme a single midline source gives a better distn u 
tion of radiation. , 

By calculation of the ratio of radium in the uterus an 
in the vagina under these circumstances, it is foun n 
when the rectal dose is not markedly less than the o. 
at A, and when the specific ratio of the uterine app - 
cator is about 0.22, the best dose distnbubon is o 
tained when the uterine applicator is left out Mtir )- 

These observations have two clinical apphea lO 
significance: (o) the use of a heavy absorber, j 
or platinum, instead of gauze between t e 
radium and the rectovaginal septum; (b) n 

modification of the uterine applicator. , , 

1. thickness ivouw 


A rectal screen of platinum of 1 cm. 


■ cent of 


suffice to cut the rectal dose to about 30 

its original level so that it would be possible o 

radium source in the vagina closer to the rec > 
so increase the depth dose ratio of B to - 
lateral diameter of the vagina could be mcr 
and the dose on all the mucosa of the 
considerably. In fact, the use of an absor ' 
over the rectum should give extraordinary a ^ 

Alteration of the uterine applicator so j-fyiia! 
dium is concentrated at about 3 cm. ivill 

os will give a better ratio of doses at A an 
permit smaller doses from the vaginal app y„(s of 
These changes require the use of larger 
radium than have heretofore been advoca • |i,c 
of a platinum absorber will offset the a 
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1 ectum. Even with the larger quantities of radium, the 
total dose is less than with combined radium and x-ray, 
and a better spatial distribution is obtained. 

Sydney J. Hawley, M.D. 

Physical Aspects of Intracavitary Radium Treatment 
of Carcinoma of the Cervix Uteri. Part II. A Physical 
Investigation of the Donaldson Technique. G. J. 
Neary. Brit. J. Radiol. 16: 263-2G9, September 1943. 

The Donaldson technic in radium treatment of car- 
cinoma of the cervix uteri is based on the Stockholm 
method and consists normally of three radium applica- 
tions of 24 hours each, the first interval being one w'cek 
and the second two weeks. Two slightly diflerent sets 
of applicators arc used, but in both vaginal applicators 
the filtration is 0.5 mm. of platinum plus 2 mm. of sil- 
ver, which is equivalent to 1 mm. of platinum. The 
uterine tube is about G cm. over-all length and G mm. in 
diameter and is slightly bent at the middle to corre- 
spond to a moderate anteflexion of the uterus of 15°. 
In the first type of tube, the National Radium Com- 
mission 50 mg. intra-uterine applicator, the filtration is 
3 mm. of silver only, which is equivalent to about 0.8 
mm. of platinum; there is a single cavity of 4.G cm. 
total length. In the second type, the GO mg. Don- 
aldson tube, there arc two separate capsules, 0.5 plati- 
num screen, in an envelope of 2 mm. of silver; the ac- 
tive lengths of the two capsules are each 2 cm. and the 
distance between them is 8 mm. ; the cervical half of the 
applicator contains 15 mg. and the other half 45 mg. 
The vaginal applicator is the Donaldson butterfly pes- 
sary, consisting of two adjustable boxes on two arms 
attached to a central stem. The butterfly pessary of 
the first type has in each box five tubes of G.25 mg. con- 
tent, making a total of G2.5 mg. in the vagina; the 
second type has somewhat smaller boxes and each box 
contains five tubes of 5 mg. content, making a total of 
50 mg, in the vagina. During treatment the boxes 
lie in the lateral fornices and the distance between them 
depends on the individual case. 

The dose delivered by the Donaldson technic was 
evaluated in air disregarding tissue absorption. No 
material change was observed in various positions of 
the boxes in the fornices. The parametrium receives 
about 6,750 r. The principal lymph node near the 
lateral wall of the pelvis receives 1,900 r. Rectal dos- 
ages were measured directly with a condenser chamber 
in the rectum. The anterior wall of the rectum re- 
ceives 3,000 r. Because of the changes in position it 
was not practical to determine bladder doses. 

There is no evidence that the vaginal vaults receive 
higher doses with the boxes than with corks, etc. 
Very little of the mucosa receives more than 14,000 r. 
The boxes may be regarded as point sources for dis- 
tances greater than 2 cm. 

Sydney J. Hawley, M.D. 

Lymphosarcoma of the Gastro-Intestinal Tract. 
Report of Twenty Cases. Barton MeSwain and John 
M. Beal. Ann. Surg. 119: 108-123, January 1944. 

Twenty cases of lymphosarcoma of the gastro- 
intestinal tract, microscopically confirmed, are added 
to the considerable number previously reported. The 
largest number of cases occurred in the stomach and 
large intestine — 7 each. The duodenum was the only 
part of the alimentary tract not represented in the 
series. 


Tlic symptoms are similar to those produced by 
other lesions of similar location. The most significant 
finding is a mass appearing soon after the onset of 
symptoms or a large mass in a patient in good general 
condition. Because of the similarity of tlie findings to 
those of carcinoma, roentgenologic diagnosis is seldom 
made. The points to be remembered in lympho- 
sarcoma are the large size of the lesion in relation to 
the duration of symptoms and the presence of whorl- 
like defects in the barium outline of the stomach. 
In the colon a double or unusually long mass suggests 
lymphosarcoma. The gross appearance at operation 
is suggestive of the diagnosis; the histologic findings are 
conclusive. 

Treatment consists in complete removal of the lesion 
if possible, with postoperative roentgen therapy if the 
operator is not certain that the lesion has been entirely 
eradicated. In the present series cures of five or more 
years were obtained after roentgen therapy alone in one 
case, after surgical extirpation in one, and after a com- 
bination of the two in one. Nine patients (47 per cent 
of those followed) were alive and well at the time of the 
report, without evidence of recurrence from one year 
to nine and a half years after the diagnosis was estab- 
lished. The mortality for the series was 42 per cent. 
The average duration of life for the 8 patients w’ho died 
was 24 months. The average for the entire series was 
37 months, but in several instances the diagnosis was 
only recently made. One patient was alive after seven 
years and one after nine years. Where metastasis has 
occurred, the outlook is poor. G. A. Creel, M.D. 

Recurrence of a Teratoma Testis Eleven and a Half 
Years After Orchidectomy and Irradiation. Percy 
Zerman. M.J. Australia 2: 315-316, Oct. 16, 1943. 

This case is reported because of the unusually long 
interval between operation and recurrence. Metastases 
were not observed until eleven and one-half years after 
removal of the primary testicular tumor. 

The patient, twenty-four years of age, noticed a 
sw'clling of the right testicle. Shortly afterward the 
testicle was injured in an automobile accident and the 
swelling increased. Examination showed the enlarged 
testicle to be the size of a hen’s egg; it was smooth, 
round, and not tender. The left testicle was normal. 
No masses were felt in the abdomen. A diagnosis of 
neoplasm was made and a simple orchidectomy was 
done. Two weeks later a 99-mg. radium pack was ap- 
plied, centered over the umbilicus, for a dose of 8,500 
r at the skin surface. Pathological examination of the 
operative specimen showed a teratoma, “possibly ma- 
lignant,” but no involvement of the cord or epididymis. 

On examination eight years after operation no ab- 
dominal or inguinal nodes were palpable. Three years 
later, however, the patient entered the hospital with sev- 
eral small, stony-hard nodes in the right groin. These 
proved on section to have a teratomatous structure. 
Nine radon needles were implanted in a single plane, for 
an estimated dose of 8,000 r at a point 1.0 cm. below the 
center of Poupart’s ligament. Two months later the 
nodes had decreased in size, but the patient now had a 
persistent productive cough. In another month the 
cough was worse and he was expectorating copious 
amounts of whitish sputum. A chest film showed nod- 
ular fibrosis of the lungs which was thought to be due 
to an unusual type of metastasis. Death occurred 
seven weeks later. 
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Postmortem examination showed a normal left tes- 
ticle. Metastatic tumor deposits studded the lungs 
and were confluent at the bases, which were practically 
solid with tumor tissue. Several lumbar and many 
para-aortic nodes were involved by new growth. 
The principal elements of the metastases resembled an 
adenocarcinoma of the alimentary tract. 

Although teratoma is usually considered to be radio- 
resistant, the inguinal deposits in this case decreased 
markedly in size following radon therapy and were im- 
palpable shortly before the patient’s death. It is prob- 
able that the postoperative irradiation may have been 
suflneient to inactivate the early lymph node metastases 
and that fibrosis of the regional lymphatics served to 
delay further spread for many years. 

Donald R. Laing, M.D. 

KON-NEOPLASTIC DISEASE 

Course of Postoperative Parotitis under Radiation 
Therapy. Franz Buschke and Simeon T. Cantril. 
West J. Surg. 52 : 21—28, January 1944. 

Radiation therapy by means of radium or x-rays is 
followed by regression of postoperative parotitis with- 
out suppuration in 65 to 70 per cent of cases and by 
eventual recovery in spite of suppuration in 15 to 20 
per cent. The percentage of deaths in the reported 
series is fairly constant, being between 10 and 20 per 
cent. 

The usual course is distinct clinical improvement 
twenty-four to forty-eight hours following irradiation, 
with sudden cessation of the severe general intoxication, 
despite increased swelling and edema of the gland 
during this period. Complete disappearance of the 
parotitis occurs in eight to fourteen days. 

WTiy a certain number of cases go on to suppmration 
in spite of treatment is the problem with which the 
authors are chiefly concerned in this paper, but they 
are able to come to no definite conclusion on this point. 
Inadequate drainage, with development of severe edema 
of Stenson’s duct is probably a factor. Suppuration 
occurs when the disease process breaks through the 
duct system and invades the glandular tissue. In suc- 
cessful cases, i.e., those in which recovery ensues with- 
out suppuration, it would appear that the irradiation 
has controlled the infection before destruction of the 
walls of the larger salivary ducts, though no histologic 
proof of this assumption is available. The nature of 
the offending organism seems to have no relation to 
the outcome. The 4 cases in the authors’ series that 
went on to suppuration were treated by sulfonamides 
along with x-ray therapy, while only one of the 12 
patients with an uneventful recovery received chemo- 
therap 5 ’. An opinion is expressed that in many of the 
cases that end fatally, the original condition rather 
than the parotitis is the cause of death. 

Lester M. J. Freedjlan, M.D. 

Roentgen Irradiation in Polycythemia Vera by 
Multiple Small Doses to Large Areas of the Body. 
Laitrence L. Robbins. Am. J. Roentgenol. 51 : 230-235, 
February 1944, 

An analysis is given of 20 cases of polycythemia vera 
treated at the Massachusetts General Hospital during 


the past ten years with small doses of roentgen radiation 
to large areas of the body. The daily dose consisted of 
20 to 50 r and the total doses varied from 200 to 1,200 r 
per series, the majority of patients receiving 500 to 600 r 
per series. The field covers the body from knees to 
neck. This is accomplished by using a 20 X 20 cm. 
cone and a target-skin distance of 215 cm. The other 
factors W'ere 200 kv., 0.5 mm. Cu plus 1 mm. A1 filter, 
giving a half-value layer of 0.92 mm. Cu. Weekly 
white blood counts were done until a normal range was 
reached; then they were checked daily, A fall in the 
white blood cells below 4,000 or 5,000 warrants an in- 
terruption of treatment. 

An analysis of the results obtained in these cases em- 
phasizes two important advantages for this method of 
treatment. First, it caused no definite ill effects; 
second, it resulted in longer remissions than had fol- 
lowed other forms of therapy. The method is no more 
dangerous than others and does not cause roentgen 
sickness as a rule. L. W. Paul, M.D. 


DOSAGE 

A Simplified Method of Studying Volume Dose Dis- 
tribution. E. M. Ungar. Brit. J. Radiol. 16: 274-278, 
September 1943. 

In irradiating deep lying tumors, the delivery of an 
adequate dose to the entire mass is a serious problem and 
each case requires detailed study. The present dis- 
cussion is confined to circular fields with axially sym- 
metrical dose distributions. The method is a combina- 
tion of the tinted chart of Holfelder and conventional 
depth dose charts and Mayneord’s contour projector. 
The depth dose charts are made by cutting out tongues 
of blue tinted film base and laying them over one an- 
other. This gives a shaded chart in steps. These are 
used to determine the dose distribution not only in the 
plane of the central ray but in at least two planes above 
(or below) this and along the sagittal and corona 
planes. This will produce a picture in three dimen- 
sions of the depth dose distribution. 

Sydney J. Hawley, M.D- 


Metabolic Effects of Therapeutic Doses of X Md 
Gamma Radiations. J. S. Mitchell. Brit. J. Ro w • 
16: 339-343, November 1943. . . 

Experimentally it is shown that therapeutic doses 
X and gamma radiation produce significant changes 
carbohydrate and nucleic acid metabolism, apparen 
by means of enzyme inactivation. The depen enc 
the change in nucleic acid metabolism (as 
the cytoplasmic absorption of ultraviolet ^ 

upon dose and dosage rate is studied in detail, 
have been detected after 40 r (gamma). Te o 
is practically constant for dosages from 250 o ’ ■ 

gamma rays and 280 to 1,000 r x-rays. An a , 


mately constant increase in absorption u as - 
at dosage rates from 1 to 450 r per ^ „ „in- 
values were obtained for dosages under U. 

ute (gamma). occurred 

In radiosensitive cases complete inotna 

in twenty-four hours except in two cases o 
of the vulva where the change persiste 
thirty days. Stoney J. Haut-EL 
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Extravesical Lesions Causing Bladder Neck Obstruction' 

S. W. DONALDSON, M.D., Roenigenologist, and R. K. RATLIFF, M.D., Urologist 
St. Joseph Mercy Hospital, Ann Arbor, Mich. 


O bstruction of the urinary bladder 
neck is the most common genito- 
urinary surgical lesion. In spite of tliis 
fact, it is the one condition for which pa- 
tients more often consult the general 
practitioner or family physician than they 
do tlie urologist, the surgeon, or the 
gjmecologist. Early medical literature 
abounds with articles describing various 
methods of relieving the distress in such 
cases, whether it be caused by a calculus, 
an enlarged prostate, or a new growth. 
Congenital abnormalities are probably the 
most common cause of urinary retention in 
infants and children, while in persons past 
middle life prostatic enlargement or neo- 
plasms are to be suspected first. The diag- 
nosis of urinary obstruction is accurate 
and the treatment is specific. Intelligent 
use and interpretation of cystoscopy, 
roentgenography, and physiologic chemis- 
try against a background of history and 
physical findings make this possible. 

Disturbances in micturition may be 
caused by mechanical impediments at the 
vesical neck. These mechanical impedi- 
ments may or may not be a part of the 
genito-urinary system. Practically all of 
the various conditions causing bladder 
neck obstruction have been studied ex- 
tensively, but the most intensive studies 
centered about the prostate; other 

in ^ title at the Twenty-ninth Annual Meet- 

S ot the Radiological Society of North America, 
Chicago, 111 ., Uec. 1-2, 1943. 


lesions are of equal importance but are 
less frequent. Bothe (1) in a discussion 
of bladder neck obstruction states that the 
causes may be congenital or acquired and 
may be classified as follows: 

1 . Hypertrophied tissue 

2. InflaiTiniation 

3. Tumors: (a) malignant (&) benign 

4. Neuropathic 

5. Foreign bodies 

G. Congenital valves 

Foley (2) declares that one of the most 
important and in many ways the most 
difficult problems of urology is that fur- 
nished by obstruction to urination at the 
vesical neck. He further says that a large 
proportion of such obstructions are caused 
by benign hypertrophy of the prostate and 
are easily recognized, but that to think of 
prostatic hypertrophy as the only cause is 
to have a distorted view of the problem. 
He divides the causes of bladder neck ob- 
struction into two classes. 

Extrinsic 

1. Bladder tumors 

2. Vesical calculi 

3. Foreign bodies 
Intrinsic 

1. Disturbances of innervation 

(a) Central nervous system 

(b) Peripheral nerve lesions 

(c) Atony of the bladder 

2. Anatomic changes 

(а) Inflammation 

(б) Neoplasms 

(c) Hypertrophy of the trigone 
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Fig. 1. Case I. Cervical uterine fibroid, with calci- 
fication. Film before cystogram, showing displace- 
ment of the urethral catheter away from the midline. 

Several authors (3, 4, 5) describe unusual 
obstructions, without prostatic enlarge- 
ment and other disturbances of micturition, 
from mechanical impediments at the ves- 
ical neck. Lazarus (3) states that ob- 
structive lesions of the urogenital tract are 
conveniently divided into two groups, 
supravesical and intravesical, and in his 
enumeration of the types of lesions he 
places bladder neoplasms and diverticula 
obstructing the vesical outlet as next to 
last in incidence and retroperitoneal tu- 
mors as the most infrequent cause of such 
obstruction. 

A review of the literature fails to show 
any study devoted to bladder neck ob- 
struction from extravesical causes. There 
is, however, a group of extravesical lesions 
which, though uncommon, can give all of 
the historical and physical evidences of 
bladder obstruction. In fact, the ob- 
struction can be confirmed b)’" the same 
studies as for prostatic enlargement or any 
intravesical or urethral lesion causing ob- 
struction. This confirmation, however, 
may not be necessary inasmucli as a pehdc. 


rectal, or roentgen examination will give 
the true location of the lesion. Witli 
recognition of the extravesical nature of the 
obstruction, its treatment will fall in the 
field of the general surgeon or of the g)’ne- 
cologist. During the past two years five, 
such cases have come under our observa- 
tion. 


Case I (Nov. 26, 1941) ; M. H., female, age 75, 
gave a history of urinary difficulty for two years, 
characterized by increased frequency with a sense of 
obstruction and inability to empty the bladder com- 
pletely. These symptoms became progressively 
worse, terininating in complete retention prior to 
hospitalization. The general health was good. 
There was no history of vaginal bleeding or of preg- 
nancjn 

Examination of the abdomen showed a distended 
bladder reaching midway to the umbilicus. Cathe 
terization was accomplished with ease. Roiitini 
urinalyses were negative. In routine blood studie: 
the hemoglobin was found to be 70 per cent and 
the red cell count 3,640,000. Pelvic examinatioiuva- 
difficult because of a mass largely occluding tin 
vagina from the introitus to the vault. On vagina 
and rectal palpation, under intravenous anesthesia 
the consistency of the mass was that of an adeno 
matous enlargement of the prostate. A survey fdn 
of the abdomen showed calcification, evidently in i 
fibroid of the uterus. Cystograms, (Fig. 1) shonec 
bladder displacement due to the extravesical mass 
Cystoscopy was negative except for urethral pres 


sure deformity. 

Diagnosis: Complete bladder neck obstructioi 
due to cervical fibroid. 

Treatment: Vaginal enucleation of the tumor. 

Result: Complete relief of symptoms. 

Case II (Dec. 14, 1942) : G. S., male, age GS, n ^ 
admitted to the hospital for the fourth time, ^ 
previous admissions having been for remo\a o 
sacral chordoma. Following each remora 
was a recurrence of the tumor. in 

time was for urinary obstruction and ° 
continence necessitating catheterization. 
tient also complained of a sacral mass, on 


pain, and bowel incontinence. j 

General physical examination showcu 
emaciation. There w'as a large ova ma 
sacral region which encroached upon ' 
Encroachment on the prostatic urethra w . ^ 

by rectal examination. The bladder wa 
to the umbilicus. A cystoscope could n 
troduced because of obstruction m > , , j^^ity 
urethra. Cystograms showed a 
due to an e.xtravesical mass. Cystom ^Juricc 

tion was negative. Routine blood studies ann 
examination gave normal findings. (n 

Diagnosis: Bladder neck pclvi-- 

sacral tumor (chordoma) protruding m 
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Trcalnicul: Perniaiieiit cyslostoiny. 

Case III (March S, 1043) ; R. A. S., male, age 
54, was confined to the hospital in November 1942 
because of a lesion of the left ischium and pubis 
which roentgenologically showed extensive bone 
destruction and was subsequently diagnosed patho- 
logically as sarcoma. At the time of the first ad- 
mission there was incomplete urinarj- obstruction 
due to pressure from the extravesical mass occupying 
the left floor of the pelvis. The obstruction was 
relieved by a transurethral resection of the prostate, 
and the tissue removed failed to show any malignant 
change. The patient was discharged but continued 
to have pelvic pain and was later confined to his 
bed because of increasing weakness and edema of 
tlie left leg. His urinar}' difficulties, after leaving 
the hospital, were characterized by progressive fre- 
quency and decrease in size and force of the stream, 
terminating in complete obstruction before his final 
admission. 

Examination at the time of tlie second admis- 
sion showed anemia and emaciation. The bladder 
was greatly distended, lying as an ovoid mass in the 
right lower quadrant, with its upper border at the 
level of the umbilicus. lu the left lower quadrant 
was a hard, fixed mass involving the structures of the 
inguinal region. A catheter was passed with great 
difficulty and the displaced bladder was emptied. 
There was enormous edema of the left leg and geni- 
talia, and lesser edema of the right leg. Rectal 
examination showed a stony hard mass involving 
the prostatic area and apparently continuous with 
tlie left lower quadrant mass. In the routine blood 
studies tlie hemoglobin was 58 per cent, the white 
cell count 14,600, and the red cell count 2,880,000. 
An examination of the urine showed evidence of 
gross infection. 

Death occurred on the fourth day of hospitaliza- 
tion. Autopsy revealed an extensive sarcoma in- 
volving the left half of the bony pelvis, extending 
beneath the peritoneum up to the left kidney, and 
displacing all of the soft tissue structures to the 
right. Cystograms (Fig. 2) were made post- 
mortem. 

Diagnosis: Sarcoma arising in the left bony 
pelvis; complete urinary obstruction. 

Case IV (March 17, 1943): C. S., female, age 
40, had three attacks of acute urinarj" retention 
necessitating catheterization, during the eleven 
months prior to admission to the hospital. She had 
been repeatedly catheterized during the present 
period of obstruction. Her general health was 
good. There was no history of vaginal bleeding. 
There had been one pregnancy and no miscarriages. 

General physical examination was negative. 
Abdominal examination revealed a tender distended 
bladder and after catheterization a mass could be 
felt above the pelvis. Pelvic examination showed 
a very large, hard, fixed tumor involving the uterus, 
which was retroverted and filled the entire cul-de-sac. 
Urine examination was normal. Routine blood 



Fig. 2. Case III. Urethrocystogram, showing sar- 
coma of left pelvis protruding into the right side and 
displacing the bladder, with complete obstruction by 
pressure upon the vesical neck. 

studies showed hemoglobin 70 per cent and a 
red cell count of 3,100,000. Cystograms (Fig. 3) 
showed bladder deformity. 

Diagnosis: Retroverted fibroid uterus. 

Treatment: Hysterectomy. 

Result: Complete cessation of urinary symptoms. 

Case V (Aug. 5, 1943): R. B., female, age 43, 
sought treatment because of inability to urinate. 
She had required catheterization for six months 
prior to admission to the hospital and during this 
time she had had several episodes of partial obstruc- 
tion. There were no other iminarj’- symptoms nor 
was there anj" history of vaginal bleeding. The 
patient’s general healtli was good; she had 5 chil- 
dren; no miscarriages. 

General physical examination was negative. 
Abdominal examination was also negative except 
for bladder distention midway to the umbilicus. 
The patient was catheterized with ease. Pelvic 
examination showed the uterus to be about the 
size of a grapefruit, uniformlj" enlarged, and filling 
the pelvis. Routine urine and blood studies were 
normal. Cystograms (Fig. 4) showed a definite 
bladder deformity. 

Diagnosis: Ptotic fibroid uterus with complete 
urinary bladder neck obstruction. 

Treatment: Hysterectomy. 

Result: Complete recover}" from urinarj" symp- 
toms. 
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Fig. 3. Case IV. A. Displacement of catheter laterally, distended bladder, prespre defect. B. 
posterior aspect of the distended urinary bladder, pressure on vesical neck, anterior displacement oi t e 


Extravesical lesions causing bladder neck 
obstruction should offer slight difficulty in 
diagnosis. They should be suspected if 
the cystoscopic examination is negative in 
the presence of a pelvic mass which persists 
after the bladder has been emptied. The 
extravesical tumors usually do not cause 
the rectal symptoms and venous stasis 
which accompany most retroperitoneal 
tumors, and for that reason the diagnosis 
of such lesions may be arrived at by the 
process of ehmination. 

In an analysis of the five cases presented 
it will be found that two general types of 
lesions enter into consideration. In the 
females, the lesions were in the uterus, 
while in the males the lesions were of bony 
origin. 

Two of the females were multiparae and 
tlie other a nullipara. Deliveries in each 
of the child-bearing patients had been 
difficult and were followed by a marked 
relaxation of the pelvic floor, which, not 
being repaired, gave opportunity for pro- 
lapse of the hea\7- uterine tumor, thus 
blocking the introitus and, by continuity, 


the vesical neck. In the non-parous pa- 
tient the neoplasm originated in the cemx 
of the uterus and by growth extension, 
rather than by prolapse, caused mass ob- 
struction at the introitus and pressure o 


:ruction at the vesical neck. 

In the two males the lesions had 
rigin in bone contiguous to the 
oor and through tremendous growm 
ressed aside all soft tissue, finally to con 
trict and obstruct the fixed vesical nec • 
Osteomyelitis with soft-tissue abscess la 
een observed by one of the aut ors 
Z. R.) to cause bladder distortion 
Titation, but never obstruction. r 
ures of the bony pelvis cause obs^ctio 
y contusion or rupture rather t an 

ressure. , ti,e 

Lesions of the lower bowel involving 
ectum, even though encountere 
uently in a far advanced stage, 
ause vesical neck obstruction. 

; probably due to the natura .jj, 
f the gut and to the pelvm 
erves as an effective barner. ^ 

f the bowel, being a lesion ot an 
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which is not anatomically fixed, could not 
then easily cause obstruetion of the vesical 
neck by pressure but only by direct in- 
vasion, in which case it could not be termed 
extra vesical. 

TREATMENT 

Treatment in cases of bladder neck ob- 
struction should be instituted in order to 
relieve the obstruction and to restore the 
urinary organs to as near normal function 
as possible. Early treatment is indicated 
in order that kidney damage may not be- 
come so severe that it cannot be remedied. 
Blood urea determinations and kidney 
function tests should be performed in such 
cases of obstruction, so that the renal func- 
tion may be known. 

SUMMARY AND CONCLUSIONS 

1. Five cases of extravesical lesions 
causing bladder neck obstruction have been 
presented. 

2. A review of the literature has shown 
that such cases are infrequent or are not 
reported. 


3. Points in differential diagnosis are 
brought out as related to the more com- 
mon causes of urinary obstruction. 

4. Emphasis is given to the possibility 
of extra-urinary tract causes of vesical 
neck obstruction. 

■ 5. In all cases of bladder neck obstruc- 
tion, extravesical causes should be ruled 
out by appropriate studies. Careful pelvic 
and rectal examinations together mth 
cystograms are the procedures to be used. 

326 N. Ingalls St. 

Ann Arbor, Mich. 


BIBLIOGRAPHY 

1. Bothe, a. E.: Lesions Causing Obstruction at 
Vesical Neck. Pennsylvania M. J. 34: 383-3SS, 
March 1931. 

2 . Foley, F. E. B,: Diagnosis and Classification 
of Various Forms of Bladder Neek Obstruction. 
Minnesota Med. 12; 137-145, March 1929. 

3. Lazaru.s, J. a. ; Obstructive Lesions Involving 
the Vesical Outlet. Am. J. Surg. 3 : 241-246, Septem- 
ber 1927. 

4. Hirsch, E. W.: Cause of Urinary Retention 
Without Prostatic Hypertrophy. Illinois M. J. 56: 
203-205, September 1929. 

5. Caulk, J. R.: Obstructions at Bladder Neck in 
Men, Women and Children. Ohio State M. J. 53: 
373-378, April 1937. 





The Effects of Radiation Therapy in 

Clostridium Infection in Sheep^ 

E. A. MERRITT, M.D., A. I. DEN, M.D., and U. V. WILCOX, M.D. 

Washinglon, D. C. 


A long delayed decision to demon- 
strate, if possible, the effects of radia- 
tion tlierapy in gas gangrene by animal 
experimentation finally culminated in such 
an attempt beginning in March and con- 
tinuing for nearly four montlis of 1942. 

Sheep were chosen for the experiment 
at the suggestion of Dr. Sarah Stuart of 
the National Institute of Health, Wash- 
ington, D. C., who not only gave this help- 
ful advice but rendered otlier invaluable aid 
from time to time throughout the experi- 
ment. These animals are quite uniformly 
susceptible to Clostridium infection, they 
approximate man in size and weight, they 
are available in this vicinity and are com- 
paratively easily handled, and when pur- 
chased out of a flock tliey have a common 
sire and an almost identical age. 

We began the experiment with the con- 
viction that radiation therapy does have a 
favorable influence in gas gangrene, both 
because of personal experience and the 
mueh richer clinical experience of others, 
notably Kelly (1) and Cantril (2). It is 
entirely reasonable to assume that in- 
fections produced by gas-producing or- 
ganisms are no exception to the general 
rule, recognized by all radiotherapists 
worthy of the name, that radiation is a 
tremendously effective and valuable aid 
in the treatment of infection (5) . Indeed, 
it would be nothing less than surprising if 
it could be convincingly shown that radia- 
tion therapy, which has long been recog- 
nized as a curative agent in the severe and 
ofttimes otherwise fatal cases of strepto- 
coccic infection about the head, face and 
neck, and of erysipelas, should prove 
without value in gas bacillus infection. 

_ * From the Radiologic Clinic of Drs. Groover, 
Christie, and Merritt. Read by title at the Twenty- 
ninth Annual Meeting of the Radiological Society of 
North America, Chicago, 111., Dec. 1-2, 1943. 


The importance of the size of the animal 
used in this experiment may be stressed, 
because in computing radiation doses the 
surface irradiated is a prime factor, and 
this is nearly equal in the sheep and the 
human subject. Dogs are notoriously im- 
mune to the pathogenic clostridial infec- 
tions. This alone introduces an imponder- 
able factor in determining the effects of 
any treatment (6), to which may be added 
the wide range in age, size, and blood lines 
in any kennel. We have found guinea- 
pigs unsuitable because apparently healthy 
animals have died when subjected to the 
amount of radiation recognized as a thera- 
peutic measure in gas bacillus infection, 
namely, 200 r to 250 r repeated within 
twenty-four hours. There is no reason to 
speculate at length on this simple phenom- 
enon when we consider that in exposing 
the hindquarter of a guinea-pig to radia- 
tion we are actually treating at least a 
third of the body surface and more than a 
third of the body volume. This, of course, 
is nothing more nor less than the operation 
of the inverse square law, which in the 
case of a small animal means that the radia- 
tion effects are distributed without much 
modification through that part of the body 
under the selected port. To this incontro- 
vertible fact may be added the effect on 
sex organs and hollow viscera as well as the 
blood stream, all of which are relatively 
close to the target skin distance. These 
animals are also prone to chew at their 
wounds, which automatically establishes 
drainage and this, although crude, never- 
theless approximates a treatment of known 
value in gas gangrene and appreciably 
vitiates experiments of a strictly non-surgi- 
cal nature. 

A strain of Cl. welchii designated as S.R. 
12, which was isolated by Dr. Muriel 
Robertson of the Lister Institute, from a 
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fatal case of gas gangrene, was employed 
in this experiment. Twelve sheep were 
purchased from a flock in the Union Stock- 
yard in Baltimore and were sold to us as 
yearling lambs having an average weight of 
80 lb. Later, 4 others of a different breed 
were purchased; these were somewhat 
older, with an average weight of 120 lb. 
In the first 12 animals the minimal lethal 
dose of a twenty-four-hour meat-broth 
culture including spores, non-spores, and 
toxins was found to be 1 c.c., which 
amount caused death in an average of 105 
hours. The same amount, however, was 
not definitely established as a minimal 
lethal dose for the 4 larger animals not of 
the same breed. Only 3 of these animals 
were used, however, and of these, one 
served as a control. 

TECHNIC OF INOCULATION 

The fleece of the entire right hindquarter 
of the animal was clipped closely to the 
skin. At approximately the central por- 
tion of the thigh on the lateral aspect, a 
skin incision 7 cm. in length was made and 
continued down deeply into the under- 
lying muscle. A muscle bundle was then 
grasped ivith a Kelly clamp and thoroughly 
macerated in situ. After pressure control 
of the slight bleeding, 1 c.c. of the twenty- 
four-hour broth culture was injected into 
the macerated muscle and the wound was 
closed by two silk sutures. There were 
no material variations in this technic. 
Control roentgenograms, red and white cell 
counts, hemoglobin estimation, and rectal 
temperature were recorded prior to inoc- 
ulation and at twenty-four-hour intervals 
thereafter. \\Tien the disease was well 
established as determined by the behavior 
and appearance of the animals, supple- 
mented by blood findings and gas in the 
tissues, deep needle punctures were made 
through a shaved and carbolized skin area 
into the medial aspect of the thigh at least 
12 cm. from the point of inoculation. In 
ever)' instance where there was clinical 
evidence of the disease, CL welchii was 
recovered in pure culture and identified 
by smears, cultures, and rabbit inocula- 


tions. In several animals a 5 per cent ' 
glucose in normal saline solution was ad- ! 
ministered subcutaneously when deatli 
seemed imminent, but both treated and 
control animals received identical treat- 
ment in this respect. All dead animals 
were autopsied and photographed in Koda- 
chrome. 

THE DISEASE IN UNTREATED ANIMALS 
RECEIVING A MINIMAL LETHAL DOSE 

A swelling at the site of inoculation ap- 
peared in about four hours after the in- 
jection, at which time the animal ceased 
eating and responded sluggishly to or- 
dinary stimuli. No tissue gas could be 
demonstrated at this period. At tlie 
expiration of twelve hours, the swelling 
had increased in all directions but more 
apparently as it approached the knee 
joint. The affected member was favored 
and in some instances the animal, if 
standing, bore no weight on it. In general, 
there were marked acceleration of respira- 
tion and profound muscular weakness; 
animals normally difficult to restrain were 
limp and listless and could be handled with 
little or no manifestation of resistance. 
There was, as a rule, no significant rise in 
rectal temperature. Body temperatures 
alone were no index to the severity of the 
toxemia in any of the animals. At the 
end of twenty-four hours, the sivelling of 
the affected member had increased and 
the characteristic odor of gas gangrene 
was easily detected in the vicinity of the 
sick animal. Free gas in the affected mem- 
ber could usually be determined by crepi- 
tation and x-ray studies at this hme. 
The gas was located either in a consi er 
able pocket at the site of inoculation or 
was distributed in finger-like projections 
along the fascial planes. The blood ^n 
ings ivere striking and were similar to t ose 
reported by Gordon, Stewart, Holman 
and Taylor (3) in 1940. There^ 
considerable drop in the hemoglobin, uj 
a pronounced reduction in the red ce < 
which in some animals amounted 
per cent of the normal. A gross 
of the red blood cells could be easi } c 
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served in tlie chamber of the red cell 
pipette. There was, as a rule, a tempo- 
rary decrease in tlie leukocytes. 

Those animals sur\dving tlie thirty- 
hour period were invariably prostrated, 
refusing food and water and unable to 
stand, or standing only witli difficulty. 
The involved tliigh and leg had increased 
in size two to three times tlie normal. 
The swelling had extended to the flank, 
across the perineum and along tlie lateral 
and ventral aspects of the bell)''. Bluish- 
or reddish-purple discoloration of the dis- 
tended skin over tlie thigh, perineum, and 
flank was a constant observ'ation, and tlie 
gas shadows were easily demonstrable in 
all the roentgenograms in every animal at 
that time. The hemolytic anemia became 
more pronounced and the clumping of the 
red cells more striking. 

autopsy findings in animals dying of 
THE disease 

At autopsy the skin was found, on in- 
spection, to be tense over the swollen thigh 
and leg. The perineum was discolored, 
presenting a dusk}’’ red and dark blue or 
blue-black appearance. "Wflien the skin 
was ineised, a considerable quantity of 
malodorous serosanguineous fluid escaped. 
The muscles of the thigh were crepitant 
and felt distinctly spongy. Crucial in- 
cisions deep into the lateral thigh revealed 
a bubbling, spongy, dark red mass in 
which the integrity of the muscle was com- 
pletely lost down to the femur. Muscle 
bundles, or their remnants, could be easily 
torn across with the fingers. The appear- 
ance of the gas-infected lesion was not un- 
like red hepatization of the lung in lobar 
pneumonia. As the skin was dissected or 
pulled away from the flank and torso, 
flame-like projections of infection were 
seen extending to and over the thorax on 
the affected side. There were no signs of 
free gas in the thoracic or abdominal 
cavities, and the viscera appeared normal 
except for distended loops of gut. 

There was one exception to the general 
picture in an animal survi-ving twenty- 
seven and a half hours after inoculation 


and dying of an apparently overwhelming 
toxemia. Clinically there was profound 
muscular weakness seventeen hours after 
inoculation, followed by a comatose state 
until death. This animal received two 
adequate treatments, one of them an hour 
and forty-five minutes after inoculation 
and the second seven hours after inocula- 
tion (209 r and 214 r, respectively, to the 
inoculated thigh and leg). Hematuria was 
observed at the seventeen-hour period. 
The right thigh and leg were discolored a 
bluish red but there was not much swelling. 
There was no tension of the skin over the 
involved region. 

Grossly in all the animals there was a 
wide subcutaneous hemorrhagic zone over 
tlie inoculated thigh, with extravasation 
of blood into the right groin. On cut 
section the muscle was spongy, gaseous, 
and darkly hemorrhagic, well into the 
mesial aspect of the thigh. Inspection of 
the viscera revealed a rather markedly 
hemorrhagic spleen with the remainder 
of the abdominal and thoracic viscera 
grossly negative. The kidneys were grossly 
normal. 

Microscopic studies revealed congestion 
and edema of the heart, liver, spleen, and 
kidneys. There was cloudy swelling of the 
tubules, and the capsules were filled with 
fine granular and fibrous material. Study 
of the muscles of the thigh showed fragmen- 
tation and vacuolization of the fibers, 
congestion, and edema, with leukocytic 
infiltration and several hemorrhagic areas. 

The highly objectionable penetrating 
and putrefactive odor of gas gangrene was 
present in every autopsied animal dying of 
the disease. 

Death occurred in 3 animals twenty- 
seven hours after inoculation, and in 2 
of these it was nearly simultaneous, being 
separated by a fifteen-minute interval. 
One interesting but wholly unrelated phe- 
nomenon was the swarm of bluebottle 
or carrion flies which suddenly appeared, 
seemingly from nowhere, as soon as the 
gangrenous areas were opened and as 
quickly vanished as deep burial of the car- 
cass was completed. 
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THE DISEASE IN ANIMALS RECEIVING 
RADIATION TREATMENT 
In general, the toxemia appeared to be 
modified in the treated animals, in that 
they were less inclined to lie down and some 
evinced earlier interest in food and drink, 
although there was no substantial differ- 
ence from the controls in respect to body 
temperature, respiration, or blood find- 


permitted to open spontaneously and in 
3 animals small stab wounds were made 
above the knee joint, allowing large quan- 
tities (500-1,000 c.c.) of red raspberi}-- 
colored fluid to discharge. Ultimate 
recovery appeared to be uninfluenced 
by drainage, but there was little or no 
slough of the skin among the drained 
cases, whereas a considerable slough oc- 



C- Controls with Fatality oF 75% 

T' Treated with Fatality oF 29% 

Fig. 1. Results of Clostridium infection in sheep, irradiated and unirradiated. 


ings. Actually, as a rule they appeared to 
be too ill to recover. There was one 
striking and constant difference between 
the treated and the untreated animals — 
in not a single instance among the former 
was there any evidence of spread of the 
infection across the perineum or along the 
flank on the affected side. The infection 
■was confined to the inoculated thigh and 
leg in every irradiated animal. Several 
days following treatments, large fluctuat- 
ing tumors developed. These were at first 


curred when drainage was spontaneoii ■ 
This we attributed to the long-continu 
distention of the skin and its subseque 
necrosis. The slough of 
curred at the point of inoculation, u 
was limited to an area 4-5 cm. in aiam 
and of about the same depth. ” . 
treated animals the Cl. welchn m ^ 
was arrested and the dominant 
infection ■was invariably due to op - 
coccus albus, but in no instance va® 
the cause of death. 
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X-RAY EQUIPMENT USED AND TREATMENT 
FACTORS 

The regulation U. S. Arm)’- mobile field 
unit was utilized for botli radiographic and 
therapy technic. The apparatus was oper- 
ated at 100 k\L, 4 ma., and 1 mm. alu- 
minum filter added (inlierent filtration 
equivalent to 0.25 mm. aluminum). The 
focal skin distances were 37 and 55 cm., 
respectively, depending upon tlie size of 
the field indicated. At 37 cm. focal skin 
distance the size of the field was 30 cm. 
square; at the 55 cm. focal skin distance 
the size of tlie field was such as to include 
all of the thigh to a point below the knee. 
The portion of the abdomen included in 
the field, as well as tlie underlying oppo- 
site leg and distal portion of the thigh, 
was protected by strips of lead. 

The output of the apparatus, measured 
in air, at 37 cm., was 19.5 r per minute; 
at 55 cm., it was 9.1 r per minute. 

SUMMARY 

1. In all of the untreated animals not 
dying wdthin the first thirty-six hours, the 
gangrenous process was much more ex- 
tensive than in the treated animals. This 
was marked by extension of the gangrene 
into the deep muscles of the leg to the 
femur, while in the treated animal the 
disease in all cases extended no deeper 
than the superficial muscles. 

The disease in the untreated animals was 
of wider peripheral distribution, extend- 
ing across the perineum and into the sacral 
region and across the flank, whereas in the 
treated animals it was in all cases restricted 
to the muscles of the inoculated thigh. 

2. The immunity of aU animals should 
be determined by blood serum agglutina- 
tion titration before their use for experi- 
mental purposes, and animals showing 
immunity should be discarded. 

3. The minimal lethal dose was not 
determined for 4 additional sheep of a 
different breed procured from a different 
locality and averaging 40 lb. more in weight. 
All of these factors are important in the 
response of the animal to the disease. The 
mortality in the untreated animals was 


86 per cent before including the additional 
animals in the experiment, as compared 
until 75 per cent after including them. The 
mortality in those receiving therapy was 
25 per cent before including the additional 
animals as compared with 29 per cent after 
including them. 

As is shown, the addition of the new 
strain of sheep modified the results to a 
considerable extent, this strain being more 
resistant to the disease. 

The amount of irradiation therapy given 
varied from 600 to 1,600 r total dose, but 
the amount given is no criterion as to the 
results obtained. Every treated animal 
was regarded as an individual case and 
treatment was given according to the 
severity of the disease and the general 
condition. Those animals, receiving over 
1,000 r received their initial treatment 
late; they either died, or their disease ran 
a protracted course with eventual recovery. 

It was found that recoveries were better 
and faster in the animals receiving an early 
initial treatment of 300 r with a second 
treatment of at least 200 r within six hours. 
The subsequent treatments depend en- 
tirely upon the course and severity of the 
disease and there are no absolute criteria 
for the therapy other than to treat early 
and adequately. 

1835 Eye St., N.W. 

Washington 6, D. C. 
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Effect of X-Ray Irradiation Upon Bacterial Toxemia in Rabbits' 

J. DEWEY BISGARD, M.D., HOWARD B. HUNT, M.D., and R. HUGH DICKINSON, M.D. 

Omaha, Neb. 


I N A pre%t:ous publication in this journal 
the writers presented experimental data 
which showed that in rabbits x-ray irradia- 
tion caused the production of non-specific 
antitoxin. Forty-eight hours after receiv- 
ing approximately 100 r over the abdomen 
these animals were able to survive the 
intraperitoneal administration of a quan- 
tity of bacterial toxin which was constantly 
lethal to the untreated control animals. 
Two types of toxin were used, a standard 
diphtheria toxin (supplied by EU Lilly & 
Co.) and one produced in our laboratory, a 
heat-killed culture of a hemolytic E. coli. 
The antitoxin resulting from irradiation was 
present in both the peritoneal fluid and 
blood serum. Time was required for its 
production or elaboration. Although pres- 
ent twenty-four hours following irradiation, 
it reached maximal concentrations only 
after forty-eight hours. 

These experimental findings suggested 
certain related problems for investigation. 
A report of these studies follows. 

I. TISSUE SPECIFICITY 

Since only the abdomen had been ir- 
radiated in the previous experiments, there 
evolved the question whether this response 
to irradiation might be peculiar to the per- 
itoneum or certain of the abdominal vis- 
cera. It seemed desirable, therefore, to 
determine the response of the other por- 
tions of the body- — the chest and extrem- 
ities — to irradiation. 

Twenty-four rabbits were given ap- 
proximately 100 r each, one half of the 
animals receiving the rays over the chest 
and the other half over the extremities. 
The remaining portions of the body were 
protected irith lead and radiation was ad- 
ministered through one port. It was de- 


1 Read by title at the Twenty-ninth Annual Meeting 
of the Radiological Society of North America, Chicago, 
111., Dec. 1-2, 1943. 


livered through an inherent filter of 3 mm. 
aluminum and an added filter of 0.5 mm, 
copper and 1 mm. aluminum, at 50 cm. 
target-skin distance, at 140 kv. p. and 15 
ma. The intensity of the beam was 20 r 
per minute, measured in air. The dosage 
was determined by the duration of es- 
posiue and was varied accordingly. Forty- 
eight hours later one-half of the animals 
in each group received a minimal lethal 
dose of diphtheria toxin and the other one- 
half a minimal lethal dose of the hemolytic 
E. coli toxin. The latter consisted of 4 
forty-eight-hour agar slant cultures which 
had been heat-kiUed, Six untreated an- 
imals were given the same dose of the 
toxins and acted as controls, 3 for each 
toxin. All controls died within forty-eight 
hoiurs. All irradiated animals which re- 
ceived diphtheria toxin survived, as did 9 
of the 12 which received the hemolytic R 
coli toxin. Of the 3 that died, 2 were ip 
radiated over the chest and 1 over the ex- 
tremities. 

From the results of these experiments i 
may be concluded that antitoxin is 
duced or elaborated in response to x-ra) 
irradiation irrespective of the portion o 
the body irradiated. If the sole bene 
from irradiation in the treatment o Jn 
fection is the production of antitoxin, ^ 
it is unnecessary to deliver the rays into tne 
infected tissue. Equally good^ 
should follow irradiation of the unim o i 
portions of the body. 


II. MINIMAL DOSE 

It also seemed desirable to 
the minimal dose of radiation require 
the production of antitoxin. . 

Four groups of 8 rabbits each w 

radiated over the abdomen, the 

Group II. 3^'; 


Group I receiving 50 r; 

Group III, 20 r; Grou^ - . 
factors were the same as those usea 
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first experiment with the exception of the 
exposure time. This factor was altered as 
necessary to obtain tlie desired gradations 
of dosage. As in the pre\dous experiment, 
all animals received intraperitoneal in- 
jections of tlie toxins forty-eight hours after 
irradiation. Also, 6 unirradiated animals 
were given tlie toxins and serv’^ed as con- 
trols. All controls died within sixty hours. 
Of the 24 rabbits in Groups I, H, and III, 

19 survived. Two fatalities each occurred 
in Groups I and III and one in Group II. 
In Group IV only one of the S animals sur- 
vived. 

These data establish 20 r as being the 
approximate minimal effective dose for 
rabbits. Furthermore, this amount of 
radiation appears to be as productive of 
antitoxin as the larger doses. 

ni. IRRADIATED VTIOLE BLOOD AND PLASMA 

The source of antibodies has never been 
established. It has been suggested, among 
other theories, that they are derived from 
disintegrated leukocytes. It is known, 
however, that these bodies are contained 
in the globulin fraction of the plasma. 
With this theoretical conception and this 
established fact as a basis for speculation, 
it was decided to determine the effect of 
direct irradiation of whole blood and 
plasma. 

Six hundred and twenty cubic centi- 
meters of whole blood were obtained from 

20 stock rabbits. One portion of 250 c.c. 
was defibrinated as it was withdrawn and 
the remainder, which was citrated, was 
centrifuged and yielded 180 c.c. of plasma. 
Both the defibrinated blood and plasma 
were irradiated with 100 r, the factors being 
the same as in the first experiment, and 
then incubated at body temperature for 
forty-eight hours. One hundred and twen- 
ty-five cubic centimeters of serum were re- 
covered from the irradiated defibrinated 
blood. These collections of plasma and 
serum were divided into lots of 14 c.c. 
each, and each lot was mixed with 1 
M.L.D. of hemolytic E. coli toxin and in- 
cubated for four hours. Each lot was then 
injected into the peritoneal cavity of a 


stock rabbit. One of the animals died im- 
mediately following the injection, from 
cause undisclosed by postmortem examina- 
tion. Of the 12 remaining animals 3 sur- 
vived. There were also 3 survivors in the 
group that received the mixture of serum 
and toxin. The potency of the toxin was 
checked on 6 control rabbits, all of which 
died within thirty-six hours. 

The problem was restudied with an- 
other series of controls. Eighteen rabbits 
were subjected to a procedure identical to 
tliat described above in every detail except 
that the serum and plasma were not ir- 
radiated. Of the 9 animals which received 
the plasma-toxin mixture 2 survived, and of 
the 9 which received the serum-toxin 4 sur- 
vived. All animals which died after re- 
ceiving the toxin combined with serum or 
with plasma, whether irradiated or non- 
irradiated, lived longer than the controls 
which received only the toxin. 

It is apparent that serum and plasma 
afforded some degree of protection against 
the toxin used in these experiments. From 
the fact that the normal non-irradiated 
was as effective as the irradiated plasma 
and serum, it may be concluded that ir- 
radiation did not increase or in any way 
alter the factor which is responsible for 
protection against the toxin and which is 
present in normal plasma and serum. This 
raises the question for speculation as to the 
source of increased protection from the 
normal plasma and serum which were ad- 
ministered. It is probable that it merely 
added the antitoxin which it contained to 
that normally possessed by the animals 
and that this prolonged life in all and made 
survival possible in a few instances. An- 
other explanation suggests itself. In the 
unprotected animals the toxin caused pro- 
found shock within four or five hours. 
The plasma and serum may have contrib- 
uted only the therapeutic benefit derived 
from these substances in the treatment of 
shock. 

CONCLUSIONS 

1. In rabbits x-ray irradiation causes 
the production or elaboration of a non- 
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Specific antitoxin. In previous publica- 
tions, it has been suggested by the 'writers 
that this antitoxin is produced by the tis- 
sues, probably in response to the insult of 
the x-rays to the cells. 

2. Antitoxin is produced irrespective 
of the portion of the body irradiated. 

3. Twenty roentgens is approximately 
the minimal dose required to produce an 
effective quantity of antitoxin in rabbits. 

4. Plasma and whole blood do not 
produce the antitoxin in response to ir- 
radiation, nor does irradiation seem to 
alter the antitoxin that they may normally 
contain. It would appear that the anti- 
toxin demonstrable in plasma following ir- 


radiation is produced in tissues other dian 
blood. 

5. These obser\^ations made upon rab- 
bits may or may not have counterparts in 
man. This paper is not concerned nitli 
that problem or the controversy regarding 
the value of x-ray therapy in infection. 

1418 Medical Arts Building 
Omaha 2, Nebraska 
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Roentgen Therapy in Gas Bacillus Infection 

Report of Nine Cases with Recovery 
SIMEON T. CANTRIL, M.D., and FRANZ BUSCHKE, M.D. 

Seattle, Wash. 


K elly’s statements (1) define our posi- 
tion relative to the status of x-ray 
tlierapy as an adjunct to surger)'- in tlie 
management of post-traumatic gas bacillus 
infection. Merritt’s description of experi- 
mental gas bacillus infection in sheep (2) 


in some detail to demonstrate that x-ray 
therapy can in itself, or in conjunction with 
surgery, save patients who have an over- 
whelming gas bacillus infection super- 
imposed upon the shock of severe trauma. 
The reports also indicate that, while the 



Fig. 1. Case I. Compound fracture with deep lacerations, complicated by gas bacillus infection. 
A. Linear distribution of gas around the elbow joint and upper forearm with a pocket of gas anterior to the 
fracture. B. Photograph taken after debridement. C. Ultimate result. 


should answer those (3) who state that 
“attempts to reproduce clinical effects in 
animal experiments thus far have failed.” 

The eases here presented^ are described 

' From the Tumor Institute of the Swedish Hos- 
pital, Seattle, Wash. Read by title at the Twenty- 
ninth Annual Meeting of the Radiological Society of 
North America, Chicago, 111., Dec. 1-2, 1943. 

Cases I to V were included in an earlier report 
(4). The x-ray therapy in the first two of these cases 
was managed by Dr. John Wirth, our predecessor at 
the Tumor Institute. 


management of each case is as individual 
from the x-ray therapy point of view as 
from the surgical, underlying principles 
of radiotherapy are utilized in each in- 
stance as basically as are the fundamental 
precepts of surgery in its contribution to 
the treatment. 

We are grateful for the confidence and 
support of the orthopedic surgeons of our 
hospital, who consider x-ray therapy an 
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indispensable agent in the management of 
gas bacillus infections. 

CASE HISTORIES 

Case I; W. H. S., a white male 58 3 '’ears of age, 
was admitted to the Swedish Hospital Aug. 31, 1936, 
twenty-four hours after an automobile accident in 
which his left arm had been pinned under the car. 
He sustained a compound fracture of the central 
portion of the shaft of the left humerus and a deep 
laceration of the left forearm and distal arm with a 
dislocation of the left shoulder. Gas bacillus in- 
fection was already well established at the time of 
admission. The wound had been sutured and when 
it was opened foul smelling gas and discolored blood 
escaped. Smears of the material showed manj' 
organisms resembling B. welchii. Subsequent cul- 
tures produced gas. The wounds were flushed out 
by Dr. Roger Anderson and packed with vaseline 


mia of the hand, resulting in a demarcated line of 
gangrene at the elbow. Amputation was done by 
Dr. Roger Anderson fourteen days after injun-. 
There was no subsequent reinfection of the wouni 
Case III: H. P., a white male 50 3 'ears of age, 
was admitted to the Swedish Hospital Jan. 9, 1911. 
Five days prior to admission he sustained a coin- 
pound comminuted fracture of the right tibia and 
fibula when hit by a rolling log. At that time the 
wound was treated b 3 ’' debridement and the parts 
were aligned as well as possible. The patient re- 
ceived sulfanilamide, 90 grains, during the first 
twentr^-four hours after injui 3 ^ with a change to 
neoprontosil intramuscular^’- on the second day 
because of vomiting. On the third and fourth days, 
he received sulfathiazole, 60 grains daily’. When 
first seen by’ us, he was severely toxic. The entire 
lower e-xtremity was greatly’ swollen (Fig. 2). There 
was a laceration at the site of bone extrusion about 
2 inches above the ankle, through which gas could 




Fig. 2. Case III. Swollen leg with gas bacillus infection, lacerations, and compound fracture. 


gauze. The distribution of gas in the soft tissues 
can be seen in Figure 1. Roentgen therapy was 
given twice dailv for three consecutive days and 
again on the fifth day. In the first four days the 
patient received 190,000 units of gas bacillus anti- 
toxin. Recovery ensued rvithout resort to amputa- 
tion; the present disability is a result of injury’ to the 
musculospiral nerx’e. 

Case II: R. T., a boy' 8 years of age, was ad- 
mitted to the Swedish Hospital May 28, 1937, with 
a compound fracture of both radius and ulna above 
the wrist. Roentgen therapy was begun forty hours 
after the injury, when gas bacillus infection had 
spread upward, crepitus appearing under the pec- 
toral muscles. There was a partial ischemia of the 
hand before treatment was begun. After three days 
of roentgen irradiation, the crepitus and swelling of 
arm and axilla had disappeared and the general 
condition of the patient had greatly improved. Gas 
bacillus antitoxin, 110,000 units, was given during 
the first four days. There was a progressive ische- 


be expressed. A large laceration at the junction 
of the middle and lower third of the left lower c.\^ 
tremity anteriorly was surrounded by an area 
gangrenous skin over a distance of about 6 ' 

Gas was escaping through this break m t ie s • 
Crepitus extended from the ankle to the lower p 

H the knee. . gf 

Roentgen therapy’ was begun on the eveni 
admission to the hospital, five and a half ays 
injury’. The entire lower extremity up to 
guinal region was treated two or three ^ j 

for the first four days. The gas was less w i e p 
on the second day’ after beginning . mid. 

an the third day’ was localized around 
Thereafter treatment was given, at first 
and then once daily’, to the leg only, the /a a 
of trealmenl being thirteen days. Crepitus ‘ 
an the eleventh day. Debridement ° 
sloughing skin was done on the F -(icnicnl 

an the sixteenth day’ a more extensir e 
and realignment of the fracture fragmen s. 
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Fig. 3. Case IV. A. Gangrenous leg on admission, nine days after injury. B. Diffuse soft-tissue infiltra- 
tion by gas. 


sertion of a pin in the os calcis, were done by Dr. 
John LeCocq. The patient received multiple blood 
transfusions during the first three days as well as a 
total of 90,000 units of gas bacillus antitoxin during 
this period. Chemotherapy was begun after nega- 
tive cultures for gas bacillus were obtained. 

In this patient cultures of pus from the open 
wound were positive for gas-forming bacilli for 
forty days after admission, although roentgen 
therapy was discontinued after the thirteenth day 
because crepitus was absent, the temperature was 
100° to 101° by rectum, and the general condition 
excellent. Application of chlorazine (2 per cent) 
packs was begun on the seventeenth day, which 
greatly improved the secondary infection and cleaned 
up the denuded surfaces remarkably well. Doctor 
LeCocq began the instillation of sulfathiazole solu- 
tion directly into the wound on the day after the 
appearance of the negative cultures. After the wound 
had been cleansed and granulations were appearing, 
he proceeded with the major orthopedic repair — re- 
alignment of fragments and fixation by pins and 


plaster. In order to promote union of the fragments 
it was necessary for the patient to wear a walking cast 
after leaving the hospital. There was no subsequent 
infection. The only further complication was a late 
bone sequestrum, which was extruded. 

Case IV: H. M., a white male 24 years of age, 
was admitted to the Swedish Hospital on Feb. IG, 
1941, having sustained a compound comminuted 
fracture of both bones of the left leg nine days be- 
fore. The leg had been crushed between cars in a 
coal mine and was in a cast. At the time of ad- 
mission the patient was extremely toxic. His tem- 
perature was 101°, pulse 112, red blood count 2,200, - 
000, hemoglobin 42 per cent, and white blood count 
19,000. When the cast was split by Dr. Roger An- 
derson, one could see a severe contusion of the lower 
half of the leg with necrotic skin and muscle bathed 
in foul-smelling pus (Fig. 3A). There was a sutured 
incision extending from the knee on the medial side 
obliquely across the leg to the junction of upper and 
middle third. From there on the wound was gap- 
ing. Crepitus extended from the ankle to just be- 
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Fig. 4. Case V. Extensive gas bacillus infection of scalp, face, and neck resulting from scalp lacera- 
tions; before treatment (left), seven days later (center), and on discharge (right). The scalp wound 
healed by granulation. 


low the knee joint anteriorly, with boggy pockets 
both laterally and medially in the calf. The foot 
was moderately cyanotic with reduced peripheral 
temperature and diminished sensation. Clinically 
the appearance was that of a gas bacillus infection. 
During the nine days before admission to the hospital 
the patient had received sulfanilamide, the exact 
amount of which we could not determine. 

Roentgen therapy was begun on the night of ad- 
mission and irradiation was given to the entire 
lower extremity twice daily for the first three days. 
On the third day the cyanosis and pain in the foot 
were increased, although the temperature and pulse 
were coming down. The original smears and cul- 
tures from the wound did not show organisms re- 
sembling B. welchii and no gas was produced in 
cultures. Subsequent cultures also failed to pro- 
duce gas; yet the clinical appearance gave ever)^ 
indication of gas infection. The diffuse soft tissue 
distention by gas is well demonstrated in the roent- 
genogram (Fig. 3B). Smears and cultures were large- 
ly productive of streptococci, and for that reason 
Doctor Anderson began administration of sulfanil- 
amide orally on the third day, continuing it through 
sixteen days, with an average daily dose of 45 
grains. Roentgen therapy was continued. On the 
fifth day the temperature was normal, yet one could 
elicit crepitus throughout the wound. The cyanosis 
of the foot was daily more noticeable and was ac- 
companied by increasing pain at the ankle. 

On the ninth day, because of the gangrene of the 
foot, Doctor Anderson amputated below the knee. 
Amputation was done through an area of previous 
contamination; yet the postoperative course was 
satisfactor}' from the point of view of wound in- 
fection and the stump remained free from gas in- 
fection. Cultures were taken from the deeper por- 
tions of the amputated leg and all of these produced 
abundant amounts of gas in culture. A rabbit 


inoculated intraperitoneally and killed after five 
minutes showed the foamy liver (after twelve hours' 
incubation) characteristic of gas bacillus infection. 
Organisms isolated from the animal proved to be B. 
welchii. 

We were at a loss to explain the negative smears 
and cultures in this case during the first seven days 
under our care. We conjectured that the previous 
course of sulfanilamide, during nine days before tlie 
patient came into the hospital, might possibly have 
altered the infection, thus accounting for our failure 
to grow gas-forming organisms. That we did ob- 
tain virulent B. welchii from the deep pockets of tJie 
amputated leg showed us rather that we had not 
been obtaining our cultures from locations represen- 
tative of the true bacterial invasion. 

A dissection of the amputated leg showe a 
thrombosis of the posterior tibial artery^ at the an ' e 
and of the posterior tibial vein deep in the ca . 

Case V: R. T., a white male about 50 years o 
age, was admitted to the King County HosP' •'* 
with scalp lacerations and signs of concusaon an 
was discharged with directions to have the aressin. 
changed in the Out-Patient Clinic. He was se 
by' us in consultation four days after injury', u ■n'’ 
was practically' moribund. There was a gas » 
lus infection involving the entire scalp, face, 
neck, with gas exuding from the scalp woun • 
ey'es and nose were closed by the pressure o 
trapped gas. Roentgen irradiation vas F 
through multiple fields to the entire head, n 
and upper thorax on the afternoon on « dc 
patient was first seen. The sutures 
removed from the scalp wound to permit more 
exit of gas. Two ampules of therapeutic 
lus antitoxin were also given, which cause a - 
subsequent serum reaction. H<^r!icr 

The patient was treated by Dr. ■ j ^if ifx 

and ourselves on seven days over a Mai pen 
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Fig. 5. Case VI. Multiple fractures of the foot with 
gas bacillus infection in the soft tissues. 


days, radiation being given twice daily for the first 
three days. Six fields were used to irradiate com- 
pletely the scalp, face, neck, and upper thorax. A 
smear and culture of pus from the scalp wound on 
the day of admission contained B. welchii and strep- 
tococci. The first smear and culture without gas 
bacilli appeared on the fifth day after beginning 
roentgen irradiation. Cultures were thereafter free 
from gas bacilli but contained streptococci. Sul- 
fanilamide was not begun until the ninth day, that 
is, four days after gas bacilli could no longer be 
demonstrated. 

Dr. W. E. Watson, the surgical resident, was 
most co-operative in caring for the wound. It be- 
came necessary for him to drain burrowing abscesses 
under the scalp. A normal temperature was 
obtained on the sixteenth day, and the patient was 
discharged on the thirty-first day with a granulating 
wound. 

We feel that this case (Fig. 4) is ample evidence 
that roentgen irradiation should be given to any 
patient with gas bacillus infection regardless of the 
apparently hopeless situation at the outset. 

Case VI: S. R., a white male 57 years of age, 
was admitted to the Swedish Hospital on April 18, 
1941. He had been injured on March 31 by a 
falling log. A laceration over the outer aspect of 
the right ankle had been sutured immediately fol- 
lowing injury. The patient had been hospitalized 
elsewhere, and treatment to the injured foot and 
ankle had been in the form of hot soaks and external 
heat. While in the hospital he had received a total 
of 28 grams of sulfathiazole over a period of eight 
da.ys. ^ Infection in the foot had precluded the ap- 
plication of a cast for existing fractures, and it had 


been necessary to drain abscesses by incision through 
the heel as well as in the region of the inner mal- 
leolus. 

On admission to the Swedish Hospital (by Dr. 
Roger Anderson), the entire right foot was greatly 
swollen, the swelling extending for' .about 8 cm. 
above the ankle. 'There was pitting edema over 
the dorsum of the foot. Over the posterior aspect 
of the heel was a deep laceration, noth an area of 
gangrenous skin about 10 cm. in diameter extending 
from the heel up the lateral margin of the foot above 



Fig. 6. Case VI. A. Gas bacillus abscess and 
gangrene with demarcation over the posterior and 
outer aspect of the foot. B. Condition of foot one 
year after injury. Reconstructive surgery had been 
unsuecessful in producing a functional result. Am- 
putation was subsequently done. 

the external malleolus. The area of gangrene ex- 
tended onto the sole and upward to the inner mal- 
leolus, where there was a break in the skin through 
which gas and pus were escaping. Crepitus ex- 
tended from the heel to the mid-portion of the sole 
and along both malleoli. There was no crepitus 
over the dorsum of the foot or above the malleoli. 
The color of the toes and dorsum of the foot was 
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Fig, 7. Case VII. Daily peak temperatures. 


good. Sensation was lost over the fifth toe of the 
right foot. Vessels at the malleolus could not be 
palpated because of the swelling. 

The patient was fairly comfortable. His tem- 
perature was not above 100.8°; the pulse was 120; 
white blood count 19,000 with 80 per cent neu- 
trophils; there was no anemia. 

X-ray examination showed a fracture of the os 
calcis, a transverse fracture of the fifth metatarsal, 
and a fracture of the fibula just above the ankle. 
There was a considerable amount of gas in the soft 
tissues, particularly about the os calcis and ventral 
surface of the foot (Fig. 5). Cultures of pus exuded 
from the heel and inner aspect of the ankle pro- 
duced extensive amounts of gas, and smears demon- 
strated bacilli of the gas-forming group. 

Roentgen therapy was begun immediately and 
given twice daily for the first seven days and there- 
after once daily for five days. The entire leg was 
treated for the first three days, after which treatment 
was confined to the ankle and foot. The foot at each 
treatment was irradiated through medial, lateral, 
and plantar fields so that it would receive radiation 
in its entirety. .At completion of the treatment. 


on the twelfth day, there was still some gas presen 
in the deep fracture of the os calcis but no denion 
strable crepitus was elicited elsewhere. The pn 
tient was free from pain ; temperature and pulse ver 
normal. . 

At this time Doctor Anderson was not cer 
that, even though the infection could be roug 
under control, he rvould be able to 
useful foot after the extensive slough of os c 
and soft tissue of the heel which seemed ui’avo’da . 
He yielded, however, to our urgency and ^ 
upon w'hat w'e felt to be the more conserrmti'c i 
an attempt to save the foot and later to recons 
it. He accordingly w'aited for demarcation ° . 
gangrenous skin over the heel and outer ma 
and then attempted debridement (Fig- • >• 
initial Judgment proved subsequently to la' ^ , 

correct, and had it been followed \yould la^ 
the patient eighteen months of tune speii 
constructive surgen'. , 

On May 31, or thirty -two days after 
x-ray treatment, the cultures of tilled 

for gas. At this time the entire os calcis ° 
and there was a huge defect which me i 
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Achilles tendon and a large part of the soft tissue 
of the heel, extending down onto the plantar surface. 
Chlorazene solution soaks were used as a dressing. 
By June 8 the patient was up on crutches and on 
July 30 he left the hospital, to return at a later date 
for plastic reconstruction. 

The patient was readmitted Sept. 10 and several 
times thereafter and an attempt was made to re- 
build the foot. This was particularly difficult be- 
cause of the loss of os calcis and failure of skin 
grafts to take completely over the region of the heel. 
The result on April 27, 1942, about one year after 
injur}’, is seen in Figure GB. Amputation was 
finally done in October 1942, as it was felt that an ar- 
tificial foot would be more serviceable. 

Case VII: C. S., a white male of 26 years, was 
admitted to the Swedish Hospital, March 18, 1942. 
On March 13, a horse which the patient was riding 
tripped and fell on his left ankle. He managed to 
remount and ride 20 miles to the nearest doctor. 
He had sustained fractures of the left tibia and 
fibula, which were set in a plaster cast, with the in- 
sertion of pins to aid alignment. Two days later 
the foot began to swell. 

On admission to the Swedish Hospital (by Dr. 
Roger Anderson) on March IS, the entire leg, 
ankle, and foot were edematous and blue. There 
were blebs over the foot and ankle. The tips of 
the toes ivere dry, hard, and black, ivith loss of 
sensation. The cast was split and the pins were 
removed on March 2G. 

From March 18 to March 28 the patient was given 
sulfathiazole — an average of 50 grains daily for ten 
days. Administration was interrupted for six days 
in favor of sulfadiazine. The daily peak temper- 
atures under chemotherapy are recorded in Figure 7. 

We were asked to see the patient on April 7, 
when it was believed that gas bacilli w’ere present. 
At that time there w'as an extensive edema of the leg 
extending from the knee downwards. There was 
a dry gangrene of all the toes extending onto the 
dorsum of the foot and the plantar surface in its 
entirety. There were numerous blebs over the 
foot. Gas and pus ■were exuding from the site of 
previous transfixion just above the ankle, where 
there was a sloughing area about 3 cm. in diameter. 
There was crepitus throughout the entire leg, more 
pronounced in the mid calf. The dorsalis pedis 
artery was not palpable. Gas in the tissues could 
te palpated up to the lower margin of the knee 
]omt. The odor was that of extensive necrosis. 
The pulse was 120 but of good quality; tempera- 
ture 102.4°. 

The x-ray examination showed a fracture of the 
left tibia and fibula (Fig. 8), with an extensive gas 
infiltration of the tissues. The patient was not 
severely toxic in spite of the high temperature and 
the accelerated pulse. The white blood count was 
19,000 with 60 per cent neutrophils. 

The problem at this time was not to save the ex- 
tremity, but to improve the general condition and 



Fig. 8. Case VII. Fracture of tibia and fibula 
with extensive gas infiltration of soft tissues. 

permit amputation under more favorable circum- 
stances. It was agreed that chemotherapy was to 
be discontinued, but due to a misunderstanding of 
orders it was continued for three days longer. X- 
ray therapy was begun on April 7 and given twice 
in twenty-four hours, for four days, to the entire 
leg, through six contiguous fields. On April 1 1 (five 
days after beginning x-ray therapy) the temper- 
ature had dropped to 101.6° and the pulse from 120 
to 92. There was, however, an extensive accumula- 
tion of pus within the leg which had no adequate 
drainage, and the gangrene of the part was almost 
complete. Amputation of the foot just above the 
ankle was done on April 11, and incision was made 
over the lateral aspect of the leg to promote drainage 
of pus. The muscles and tendons of the calf were 
largely necrotic. 

X-ray therapy was given to the stump and up to 
the lower abdomen on the day of amputation, twice 
on the following day, and once daily for two days 
thereafter. 

As will be seen from Figure 7, the temperature 
dropped further following amputation. Drainage 
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was profuse both from the lateral incision and from 
the stump. By April 24, or thirteen days after 
amputation and ten da 3 rs after discontinuance of 
x-ra}”^ therap}', the edema and boggjr induration 
above the site of amputation had completely sub- 
sided and the calf region was free from crepitus. 
A culture from pus at this time showed a small 
quantity of gas. The patient’s general condition 
was good. 

Four cultures taken after April 7 and prior to 
amputation failed to produce gas in broth under 
anaerobic conditions. One culture injected into 
a rabbit on April 9 produced gas in small quantity. 
A culture from the amputated foot obtained deep 
in the tissues produced gas after thirty-six to fort\^- 
eight hours. 

The patient was discharged on April 29, using 
crutches. A later wound culture was not obtained 
before discharge. 

C.'\SE VIII: E. N., a white male of 59 years, was 
admitted to the Swedish Hospital (by Dr. Darrell 
Leavitt) on July IG, 1942. He had been severety 
injured in a bus accident on July 14 and had been 
taken to an outh'ing hospital. W'^hen we first saw 


the patient he was in severe shock, markedly deli) 

drated and partially irrational; the temperature wa 

102; pulse 140 and thready. There was a sever 
secondary'^ anemia from hemorrhage and the toxerni 
of disease; the red blood count was 2,580,00 , va 
8 gm. hemoglobin, and the white blood coun ' 


14,800. ,1 t 

The right lower extremity was in a Thomas sp ■ 
rhe right foot was cold and colorless, and no p 
tion could be elicited over the dorsalis pedis ° . 

terior tibial arteries. There was a laceration or 
medial aspect of the leg at the mid-point an 
aceration over the lower third of the me 
of the thigh. Each of these was aPP’"®'® 

3 cm. in length. Crepitus extende 
'aceration on the leg to just above the acer 
;he thigh. The knee joint was ballooned b) 
quantity of entrapped gas, and when pres . 
ipplied over the joint a large amount o g 
Tom the wound in the thigh. • [o 

All that we could learn of the treatoen p 
idmission to the Swedish Hospital ''a® . |,j|j 

msions had been given, and that sul a i 
been applied to the wound locally. 
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X-ray therapy was given, on the night of ad- 
mission, to the entire lower extremity through six 
contiguous portals, extending above Poupart’s lig- 
ament. The patient also received 500 c.c. of blood 
and 250 c.c. of plasma, as well as glucose intra- 
venously. Gas bacillus antitoxin (100,000 units) 
was ordered by Doctor Leavitt to be given intra- 
venousl}". After 50,000 units had been administered, 
the patient had a severe serum reaction with a chill 
which lasted continuoush’ for one and a half hours, 
despite adrenalin and supportive measures. In his 
critical condition this was a severe strain on his over- 
burdened bod}' economy. 

On the morning after admission the temperature 
was 98.6° and pulse 98. The general condition 
was somewhat improved. X-ray therapy was given 
twice daily for the next three days, the entire ex- 
tremity from the lower abdominal quadrant dowm- 
ward being irradiated through six portals. During 
this time the patient received two additional trans- 
fusions, glucose intravenously, and more antitoxin 
(10,000 units). The pulse remained around 100 to 
120, but the temperature rose from its first drop to 
its former level of 102-103 °. There was a progressive 
gangrene of the foot and leg, -which by the third day 
were black. The amount of gas in the tissues was 
so abundant that when it spontaneously escaped 
through the wounds it could be heard across the 
room. The toxemia w'as such that the patient was 
partially comatose. 

Because of the progressive gangrene from arterial 
occlusion, amputation was decided upon on the 
fourth day. The improvement in the strength of 
the pulse (Fig. 9) gave some hope that the patient 
could weather the procedure. A mid-thigh guil- 
lotine amputation was done. Two transfusions of 
500 c.c. each were given on the day of amputation. 
X-ray therapy w'as also given t-wice on this day to 
the remaining thigh, the region of the hip, and lower 
abdominal quadrant. Irradiation -vi'as continued 
once daily on the sixth and seventh days. On the 
eighth day an x-ray examination of the hip (Fig. 10) 
showed a fracture of the upper femur surrounded by 
a large amount of gas deep within the thigh. This 
was drained, and x-ray therapy was continued daily 
through the tenth day. Although the fever per- 
sisted (101-102°), the pulse had greatly improved 
and remained around 100. The general condition 
was much better and the patient could take nourish- 
ment by mouth. On the thirteenth day the stump 
■vyas placed in a cast to secure complete immobiliza- 
tion and chemotherapy was begun — 90 gr. of sulfa- 
diazine the thirteenth day and 45 gr. for twelve 
days thereafter. The temperature under this 
management gradually came down to around 100°. 
When the cast was removed, on the twenty-fourth 
day, there were still considerable infection and 
necrosis in the soft tissues of the stump, but no 
evidence of gas. Thereafter the temperature re- 
mained normal. 

A dissection of the amputated extremity showed 



Fig. 10. Case VIII . Entrapped gas abscess above level 
of amputation and around site of fracture. 


a complete thrombosis of the femoral artery, begin- 
ning about 4 cm. below the level of amputation. 
A culture from the pus obtained at amputation pro- 
duced abundant gas under anaerobic conditions. 

In all, the patient had received 73,200 units of 
gas bacillus antitoxin in the first nine days, 4,000 
c.c. of blood in the first eight days, 250 c.c. of plasma 
on the first and sixth days, in addition to glucose 
intravenously to combat dehydration. X-ray 
therapy was given over the first ten days: on the 
night of admission, twice ever}’- twenty-four hours 
for four days thereafter, and once daily on the sixth, 
eighth, ninth and tenth days. Sulfadiazine was 
used from the fourteenth to the twenty-sixth day to 
combat the residual infection after x-ray therapy had 
been discontinued. 

Case IX: W. J. E., white male 35 years of age, 
was injured Sept. 22, 1943, at 1 p.m. in the shipyards, 
having cut himself with a piece of new clean metal 
over the first interphalangeal joint of the right 
index finger. He applied a dressing from a first-aid 
kit which, according to his report, was standing open 
in the room. Since the bleeding continued, he had 
a better bandage applied by the nurse. At 4 p.m., 
he noticed a swelling over the hand and a throbbing 
pain. He was referred by the attending nurse to a 
local physician, who recognized the condition as 
beginning gas infection and sent the patient to Dr. 
William B. Hutchinson. 

The patient was seen about 5:30 p.m. by Doctor 
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Hutchinson. At that time crepitation was noticed 
reaching somewhat beyond the wrist joint. The 
wound itself was represented only by a small clean 
cut about 2 cm. in length. There was no discharge 
of gas through the wound, which appeared perfectly 
clean. The hand was cleansed with green soap and 
water and a new dressing was applied. At 6:30 
P.M., the surgeon noticed progression of the crepita- 
tion to include the lower third of the foreann. The 
x-ray picture taken at that time (Fig. 11) showed 
gas over the dorsum of the metacarpal area. 

The patient was seen by us at 7 : 30 p.ji. At that 
time there was a severe edema, with a throbbing 
pain over the dorsum of the hand and crepitation 
extending along the entire forearm up to the elbow 
joint. The general condition was excellent. Tem- 
perature was 98.2°. 


On Sept. 24, the patient again received 150 r to 
each of the three lower fields in the morning and 
100 r to each field in the afternoon. On Sept. 25, 
100 r were applied to each of the three lower fields, 
and on Sept. 26 only the two lower fields, including 
the hand and about one-third of the forearm, were 
treated with 100 r each. 

During the entire treatment time, the patient was 
in excellent condition, with good appetite and no 
clinical sign of intoxication. His temperature 
remained normal throughout. The crepitation 
disappeared within the next three days following 
therapj’^ and the patient left the hospital. 

Although we have no bacteriological proof in this 
case, the clinical diagnosis of a gas bacillus infection 
was made unanimously by three orthopedic surgeons 
and the radiologist. A culture could not be ob- 





Fig. 1 1. Case IX. Small cut over dorsum of finger. Crepitation over dorsum 
of hand, visible gas, six hours after injury. 


Roentgen therapy was started at 7 ;45 p.m. The 
area was divided into six fields from the hand up to 
the shoulder, the last portal including a portion of 
the chest wall. Each field received 100 r with 200 
kv., 2 mm. copper, 1 mm. aluminum, at 70 cm. 
distance. Five hours later, at 12:15 a.m., the upper 
limit of the crepitation had not changed. There 
was less pain over the dorsum of the hand. At that 
time a second treatment series was administered, 
five fields being treated, up to the anterior axillary 
line but with omission of the chest wall. Again 
100 r were applied to each field. 

On Sept. 23, at 9:15 a.m., the patient's general 
condition was still excellent. The throbbing pain 
in the hand had disappeared. There was less crepi- 
tation in the forearm and less swelling over the 
dorsum of the hand ; the crepitation over the hand 
was about the same as on the previous evening. 
The same five fields were treated with 100 r each. 
At 4:30 P.M., there was still some discomfort over 
the dorsum of hand but pain could be elicited only 
by palpation. There was still crepitation in this 
area, but the crepitation over the forearm had re- 
gressed considerably and in the upper portion had 
completely disappeared. At this time the three 
lower fields, including the hand and forearm up to 
the elbow, received 150 r each, while the two upper 
fields, including the upper arm, received 100 r each. 
The blood count on Sept. 23, 1943, was 13,600 white 
cells with 64 neutrophils and 32 lymphocytes. 


tained because no gas was discharged from the 
wound, and in order to obtain material for bacterio- 
logical investigation it would have been necessary 
to puncture the normal skin over the dorsum of hand. 
We hesitated to do this because of the possibility of 
a secondary infection developing in this area. We 
believe that this case represents Kelly’s pretoxic 
stage. This is the ideal stage for radiation therapy 
and the uneventful recovery in this case is probably 
attributable to the early application of x-rays. No 
additional treatment of any kind, serum or sulfa 
drugs, had been given. The infection, in all likeli- 
hood, originated in the patient’s own skin and should 
be considered similar to the infection following hypo- 
dermic injection, since there was no major injury. 
This patient probably received more x-ray therapy 
than was necessary; in all likelihood, the last two 
treatment periods might have been omitted. He 
was, however, back at work one week after the in- 
jury. 

DISCUSSION 

An analysis of the foregoing cases brings 
out certain pertinent questions and con- 
clusions: 

1. The group includes all our cases of 
traumatic gas bacillus infection which have 
been treated by x-rays. The mortality 
thus far is zero, but we do not expect that 
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this record can be maintained. A mor- 
tality of 11.2 per cent in 125 cases, as 
reported by Kelly, still represents a large 
saving in lives over reports prior to the use 
of x-ray therapy in this disease. 

2. In all the cases ivith the exception 
of II and IX, bacteriologic proof was ob- 
tained that the infection was due to a 
gas-producing organism. In 7 instances 
infection was fulminating, the exceptions 
being Case VI, which was of the so-called 
“gas abscess” type with less tendency to 
rapid spread, and Case IX, which was 
treated in a verj* early stage. 

3. Two patients vdth post-traumatic 
gas baciUus infection of an extremity in 
which there was no traumatic vascular 
occlusion accompanied by gangrene (Cases 
I and III) recovered mthout amputation. 
In another similar case (Case VI) amputa- 
tion was done eighteen months after treat- 
ment because it was found impossible to 
reconstruct a serviceable foot. In 4 cases 
(II, IV, VII, and VIII) amputation was 
necessary because of traumatic gangrene 
of an extremity. In 3 of these cases x-ray 
therapy unquestionably served to limit 
the infection, reduce the toxemia, and per- 
mit amputation at a time when it could be 
withstood mth greater UkeUhood of sm- 
vival. In Case VIII, which was the most 
critical of this group, we believe that, al- 
though the x-ray did contribute something 
to the general condition of the patient and 
help to lessen the toxemia, the extent of 
traumatic gangrene was such that further 
postponement of amputation would have 
been fatal. A subsequent gas abscess 
above the line of amputation necessitated 
further drainage. Spread beyond this 
point was, however, controlled. 

One patient (Case V), with severe in- 
fection involving the scalp and face, made a 
rapid recover}- in five days. Surgery after 
tliat date ser\-ed to drain abscesses due to 
secondan,' invading bacteria which had 
accumulated under the scalp. 

4. Four patients (Cases I, II, III, and 
VIII) received gas bacillus antitoxin in 
therapeutic amounts. One (Case V) re- 
ceived only 10,000 units, which was suffi- 


cient only to cause a severe serum reaction. 
Three cases (Cases IV, VI, VII) received 
no antitoxin. Kelly has reported a group 
of 46 cases treated with x-ray and no 
serum, with a mortality of 4.3 per cent, 
and concludes that the low mortality when 
both are employed is due to the radiation 
and not to the use of serum. We agree 
with this point of view and have not 
mged our surgical colleagues with whom we 
have collaborated to use antitoxin. It is 
oiu belief that the patients who received 
antitoxin would have recovered as well 
without it. Kelly’s reports and our own 
3 cases in which no antitoxin was given 
lead us to this conclusion. Our critics 
(3) hold that, “in view of the generally 
accepted efficacy of serum in the treatment 
of gas bacillus infection, it would be diffi- 
cult to say whether the recovery of four 
patients was due to roentgen therapy or to 
serum therapy.” The answer would ap- 
pear to be found in the mortality figu® 
given by Kelly (1) : 35 to 50 per cent when 
serum therapy is combined rvith surgery, 
4.3 per cent with x-ray therapy and sur- 
gery without serum. 

5. Three patients received no chemo- 
therapy, two of them probably because 
they were treated before the sulfonami k 
came into use. Two patients (Cases 
and VI) received sulfonamides for nm 
days prior to admission; one (Case 
received interrupted doses averaging a 
35 grains daily for twenty days belore 
saw Mm. In (Case VIII) snlfatb 
was applied directly to the wmun a 

“”:twfi“7ents(CasesnlandV)*«o: 

therapy was used effectively for e ^ . 

ary infection after the gas bacillus mfed 
had been controlled and x-ray t ler p. 
been discontinued. In one case 
sporadic chemotherapy was , gpd 

days after x-ray therapy was ^ ^ 
continued through sixteen 
case (VIII) chemotherapy gcute 

amputation and subsidence o 
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later, when the stump was examined fol- 
lowing the removal of a cast, which had 
been applied to secure immobilization to 
control the residual infection. 

In none of these cases is there evidence 
that chemotherapy had a place in con- 
trolling the progression of the gas bacillus 
infection. AATien used to combat the sec- 
ondary bacterial invasion after the spread 
of gas infection had been brought under 
control, it seems to have produced good 
results in Cases III, V, and VIII. 

6. Certain of these cases demonstrate 
the ability of the patient to deal with gas 
bacillus infection if he can be helped over the 
initial acute to.xic phase. This is well 
demonstrated in Case III, in which x-ray 
therapy was discontinued on the thirteenth 
day, when crepitus was absent, though the 
culture still produced gas. The general 
condition of the patient by this time was 
greatly improved, though negative cultures 
for gas were not obtained until the fortieth 
day. In Case VI x-ray therapy was dis- 
continued on the twelfth day, but it was 
not until thirty-two days later that cul- 


tures became negative for gas-producing 
organisms. 

The civilian surgeon, faced with a single 
case of traumatic gas bacillus infection, or 
the military surgeon with a ward full of its 
victims, is confronted by a menace to the 
life and future welfare of his patients. Well 
directed roentgen therapy has proved its 
efficacy in saving both lives and limbs. 
The thoughtful and diligent combination 
of surgery and x-ray therapy can produce 
results not heretofore obtained by any ap- 
proacli to this most severe complication of 
traumatic wounds. 

Tumor Institute, Swedish Hospital 
Seattle 4, Wash. 
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Clinical and Roentgenological Study of the 

Effects of Hormonal Therapy on Bone Growtli' 

RITA S. FINKLER, M.D., NATHAN I. FURST, M.D., and MICHAEL KLEIN, M.D. 

Newark, N. I. 


T he effect op hormonal therapy on 
growth in children has been under in- 
vestigation in the Endocrine Clinic of the 
Beth Israel Hospital for the past eight 
years. Growth rate obser\’-ations were 
made not only on children treated for 
growth deficiency, but also on those show- 
inghj^iogenitahsm, cryptorchidism, pseudo- 
Frohhch’s sjmdrome, obesity, and mental 
retardation. 

CKnical observations of growth and of 
genital and somatic development were con- 
ducted. Prior to, dining, and after ther- 
apy, routine roentgen studies of the skull, 
seUa turcica, and long bones were made at 
regular inten^als. The skeletal age was 
estimated by the epiphyseal development 
of the distal ends of the radius, ulna, meta- 
carpals, and the phalanges of the hands, 
by the presence of the centers of ossifica- 
tion, and the number of carpal bones. 
The progress of skeletal development was 
judged in accordance with the standards of 
Todd (18). The degree of mineralization 
was estimated by those standards estab- 
lished for the study of osseous structure. 

These studies were carried out on a group 
of 81 children, of whom 65 were dinic 
patients and 16 were private patients. 
The therapeutic agents employed were: 
thyroid substance- in 18 children, anterior 
pituitary’" extracts (growth hormones)® in 
26 children, chorionic gonadotropin (ex- 
tract of human pregnancy urine) ^ in 19 
children, and male sex hormone (testo- 


* From the Departments of Endocrinology and 
Roentgenology, Newark Beth Israel Hospital, Newark 
8, N. J. Accepted for publication in January 1944. 

- Desiccated thyroid substance, U.S.P. 

’ The anterior pituitary gron-th extracts used were as 
follows: Growth Complex (Ayerst, McKenna & 
Harrison); Phyone ("Vtfilson Lab.); Antuitrin G 
(Parke, Davis & Co.). 

The chorionic gonadotropin (A.P.L.) used in our 
series of cases was supplied through the courtesy of 
Ayerst, McKenna & Harrison. 


sterone preparations)® in 18 children (Table 
I). Our clinical observations of this and 
other groups of children have been reported 
in previous communications (4). This 
presentation is concerned tvith the effect of 
the various hormones on skeletal growth, 
bone density, and epiphyseal union. 

A considerable amount of experimental 
work in this field, on mice, rats, and guinea- 
pigs, has been carried out by well known 
investigators (3, 6-10, 13-17). We 
there is no complete accord on the subject, 
the majority of investigators agree that 
thjToid substance and anterior pituitar) 
gro"wth hormones stimulate skeletal groryth 
and maturation. If treatment is carrid 
out over prolonged periods of time, accel- 
erated bone aging and cessation of growth 
may occur. These findings appljb 3“®' 
to the testosterone preparations and in a 
lesser degree to chorionic gonadotropin. 
Experimental observations in animals, how- 
ever, and dimcal results in man do no^ 
always coincide. The size of laboratof) 
animals, their brief span of life, the dosaj 
of the hormones used, and the duration 
the therapy are generally out of Foponi 
to the therapeutic doses adnunistere 
cdiildren over comparatively short pen 


THYROID THERAPY 

True cretinism and 
^uently characterizeci by the d 
oearance of ossification cen 
mal bone density, choncho-epiph}S ^ 
iations of the diaphysis, 
iences of metabolic distur an ^ 
In many patients, x-ra> 


aencies. xn uuxu-y pf 

nation fails to confirm 
othjToidism. The diagnosis, 

I depend on other laboratorj’ and ' 


he testosterone preparations ffb?pj”’throU?h 
testosterone pellets) were Corpc^' 

esy of Dr. Max Gilbert of the bcncii 
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Table I: Effects of Hormone Therapy on Growth Rate 



Xo. Cases 

1 

-4gcs in Years 

Average Dosage 

Duration of 
Therapy 

Growth Rate 

Thj-roid substance 

IS 

4 to 16 

to 3 gr. daily 

4 mo. to 7 jT. 

Increased in S cases 
Maintained in 10 
cases 

Anterior pituitary 
growth extract 

20 

6 to 17 

1 to 2 c.c. 2 to 3 
times per week 

2 to 24 mo. 

Increased in S cases 
Maintained in IS 
cases 

Chorionic gonado- 
tropin 

1 

19 

1 

3V’: to 17 

500 I.U. 2 to 3 
times per week 

2 to 24 mo. 

Increased in 17 cases 
Maintained in 2 
cases 

Testosterone com- j 
pounds 

Orally 

Parenterally 

Implantation 

IS 

' 

Sto IS 

1 

10 mg. twice daily 
10 to 25 mg. twice 
weekly 

300 to 500-mg. 
pellets ei'ery 6 j 
months j 

2 mo. to 4 yr. i 

Increased in 16 cases 
Maintained in 2 
cases 


Table II: Effect of Hormonal Therapy on Skeletal Growth and Structural Density 



ThtToid 

Grotvth 

Chorionic 

Testosterone 


Substance 

Hormone 

Gonadotropin 

Preparations 


j IS Cases 

26 Cases 

j 19 Cases 

IS Cases 


Before 

After 

Before I 

After 

1 Before 

After 

Before 

After 


Ther- 

Ther- 

Ther- 

Ther- 

Ther- 

Ther- 

Ther- 

Ther- 


apy 

apy 

apy 1 

apy 

apy 

apy 

apy 

apy 

Normal epiphvseal union and 

s 

13 

7 I 

11 

14 

15 

7 

S 

skeletal stmctural density 
Delaved epiphvseal union 

c 

0 

14 ‘ 

11 

4 

2 

1 

9 

S 

Accelerated epiphyseal union 
Decreased structural density 

0 

M 

3 

4 

0 

0 

0 

0 

(degree of rarefaction) 
Excessive structural density 

4 

N 

2 

0 

1 

0 


0 

(degree of radiopacity) 

0 


0 

0 

0 

2 ! 

0 

O 


ical CT-idence, such as a low basal metabolic 
Tate, elevated blood cholesterol, pallid 
<ir}' skin, coarse hair, pudg}* hands and 
ieet, and mental sluggishness and retarda- 
tion. 

The group of patients studied by us con- 
sisted of IS children who presented chnical 
and laboratoiT" featmes of h}T3otliyroidism. 
The x-ray eTudences, when present, were 
deficient bone density and maturation. 
Normal epiphyseal union and skeletal 
structural density were present in S chil- 
dren; in 6 there was delayed epiphyseal 
rmion, and in 3 of these decreased bone 
density was also obseir'ed ; decreased struc- 
tural density ^vithout delay in epiphyseal 
■amon was present in 4 children. Fol- 
lowing therapy with th}Toid substance, 
there was an improvement in bone density 
In all cases, but the delay in epiphyseal 
■union was stiU present in 5 out of 6 subiects 
(Table II). 


C.ASE I : V. L., white female, age 7, height 40 in., 
weight 44 lb., was admitted to the Endocrine Clinic 
because of mental retardation and clinical sjTnptoms 
of hypotluToidism, including stunted growth, pudgy 
hands and extremities, and coarse hair. 

The blood Wassermann reaction was negative. 
Blood chemistiw' studies showed, for 100 c.c. of 
blood: calcium, 14.6 mg.: phosphorus, 5.2 mg.; 
cholesterol, 200 to 333.2 mg. The basal metabolic 
rate ranged between —30 and —17. Roentgen 
examination of the long bones revealed a delay in 
tlie appearance of the centers of ossification: the 
ulnar epiphyses were absent, tliere was a delay in 
epiphyseal union, and only 4 metacarpal bones were 
present. There was also a decrease in bone density 
and scorings were present on the radius. The es- 
timated skeletal age was approximately 3 years 3 
montlis, a delay of about tliree and a half years 

(Fig- !)• 

Th}Toid therapy was carried out at irregular 
intervals for tliree and a half years. The dosage 
administered varied from 1/4 to 1/2 gr. of thiToid 
substance twice daily. Throughout tliis period 
roentgen studies of the long bones were made at 
intervals and gradual improvement in osseous 
structural density was observed. 
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Roentgen studies at the end of the three-and-a- 
half-j^ear period showed the centers of ossification 
to be normal; the epiphyseal development was 
slightly advanced, mineralization was moderate, 
and the scorings on the radius were present. The 
skeletal age was approximately 11 years 3 months, 
whereas the actual age was 10 1/2 years (Fig. 2). 
Clinically the progress of growth was satisfactory. 
During the period of treatment, the child grew 91/2 
in. Although the physical development progressed 
satisfactorily, the mental retardation was not notice- 
ably affected. 

GROWTH HORMONE THERAPY 

Twenty-six children whose growth was 
stunted were treated with anterior pitu- 
itary growth extracts. Before therapy was 
begun, the majority of these children 
showed retarded bone development for 
their age period. Delayed epiphyseal un- 
ion, delayed appearance of the centers of 
ossification, and subnormal bone density 
were revealed by x-ray. In 3 children a 
premature advance in the size and density 
of the bones was observed, but the epi- 
physeal lines remained open. 

During the course of therapy and sub- 
sequently, skeletal growth and develop- 
ment proceeded normally in 11 children. 
In another group of 11 children the initial 
delay in epiphyseal union persisted after 
the completion of therapy. In the 4 re- 
maining members of this group there was 
evidence of rapid bone maturation and 
epiphyseal closure. In 3 of these children, 
as mentioned, a premature advance in the 
size and density of the bones was observed 
before therapy was instituted (Table II). 

Anterior pituitary growth extract® was 
administered in doses of 1 to 2 c.c. two to 
three times a week for periods ranging from 


' When our work with growth hormones began 
some eight years ago, the only preparations available 
were the crude extracts rvhich were unstandardized, 
and it is therefore difficult to evaluate their exact 
strength. For approximately five years, however, we 
have employed the standardized material of Ayerst, 
McKenna, and Harrison, each cubic centimeter of 
which was stated to contain 10 R.U. (Collip units). 
In the last three years the units per cubic centimeter 
were raised to 100 R.U. (Collip units). While during 
this development there were apparent increases in the 
strength of the material used, the effect on bone growth 
and maturation did not seem to be materially different 
with the variations in concentration. Twenty-one 
patients were treated with Growth Complex (Ayerst), 
3 with Phyone (Wilson), and 2 with Antuitrin "G” 
(Parke, Davis). 


two months to two years, with interval 
of rest periods in the protracted cases, 
which varied from four to six weeks even 
three or four months. No appreciable 
difference was noted in the various com- 
mercial preparations employed. 

Eight of this group of 26 children showed 
an acceleration in bone growth rate. In 
the remaining 18 children anterior pi- 
tuitary growth extract therapy was in- 
effectual. Of the 8 patients responding 
favorably, 5, whose ages ranged from 
10 1/2 to 14 years, showed a moderate 
response. Three children in the age range 
of 15 1/2 to 17 years showed a good re- 
sponse. A growth spurt may occur in 
adolescents, however, without the em- 
ployment of any therapy. 

Our findings are in comparative harmony 
with those of Silberberg and Silberberg 
(16), who carried out extensive experiments 
for several years on mice and guinea-pigs. 
These animals were injected with 1 c.c. of 
anterior pituitary growth hormone' ex- 
tracts daily for periods ranging from four 
days to six months. The initial effect n as 
a stimulation of growth of the cartilage 
at the epiphyseal line. With further in- 
jections the epiphyseal lines became nar 
row and calcified and premature 
aging became apparent. A certain per 
centage of treated animals did not s o 
this tendency to accelerated calcification. 

If any response at all to the 1 
tract therapy was achieved in our c i r - 
it seemed to be only a temporary 
tion of the growth of epiphyseal car i 
This may have been due to various 
(1) The amount of anterior pd 
growth extract administered in prop 
to body weight was much smaller 
that administered to guinea-pigs. 
guinea-pigs received ^reatmen a 
frequent intervals — i.e., daily 
patients. Therefore, the amount, du 
and intensity of therapy whuA ^ p^Q. 
received may have been insufficien 
duce any marked skeletal .,yary 

response to hormonal medication 
in individuals, as it does in anima 


- Antuitrin "G” (Parke, Davis) was 






Figs. 1 and 2. Case I: Results of thyroid therapy. 

Fig. 1 (above). Age 7 years. Height 40 in. Weight 44 lb. Skeletal age 
3 years 3 months. Delayed appearance of centers of ossification; absence of 
ulnar epiphyses; delayed epiphyseal development. Only 4 metacarpal bones. 
Mineralization light. Scorings present on radius. 

Fig. 2 (below). Age 10 1/2 years. Height 57 1/2 in. Weight 106 lb. 
Skeletal age 11 years 3 months. Normal centers of ossification. Epiphyseal 
development slightly advanced. Mineralization moderate. Scorings present 
on radius. 
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The favorable response in the few cases 
mentioned may have been due to the in- 
fluence of the anterior pituitary growth 
extract or to the tendency to a sudden 
acceleration of growth at adolescence. 

Case II : H. F., white male, age 17, was admitted 
to the Endocrine Clinic for growth retardation on 
Aug. 22, 1940. On admission his height was 60 1/2 
in., weight 82 lb. His physical development was 
childish and he was shy and reticent. Roentgen 
examination of the hands and wrists showed a slight 
degree of mineralization as evidenced by subnormal 
structural density and apparent narrowing of the 
cortices of the phalanges and a delay in epiphyseal 
union. Estimation of the delay in epiphyseal 
union was based on the open epiphyses of the meta- 
carpals and phalanges. The approximate skeletal 
age was 14 j'ears 9 months (Fig. 3). 

Anterior pituitary^ growth extract* was adminis- 
tered over a period of eight months, a total of 220 
c.c. being given diming this time. At the completion 
of therapy there was an increase of 1 V 2 in. in height. 
Growth continued and at the end of a year the total 
increase in height was 4 in., as compared to 3/4 in., 
during the year preceding therapy. The voice 
deepened, genital development was accelerated and 
there was increased assurance. 

Roentgen studies carried out a year and a half 
after the initiation of therapy showed an elonga- 
tion of the vertical axis of the metacarpals and 
phalanges; retardation of epiphyseal union still 
persisted; there was no increase in bone density 
(Fig. 4). The skeletal age was slightly advanced, 
to 15 years 3 months. 

This case illustrates a favorable response 
to anterior pituitary growth extract. The 
coincidence of treatment and adolescence 
must, however, be considered. 

chorionic gonadotropin therapy 

In oiH earlier publication (1942) we re- 
ported groviJi observations on 50 children 
treated with chorionic gonadotropin (4). 
Sixty-two per cent of these showed an in- 
crease in growth rate and 38 per cent main- 
tained their original growth rate. There 
was an increase in the genital development 
in all of the children thus treated. De- 
tailed roentgen studies were carried out on 
19 children in this group. X-ray studies of 
the long bones were made with special 
reference to bone density, size, and degree 
of maturation, and particularly epiphyseal 
union, whether it was retarded, normal, or 

* Growth Complex (.Ayerst), 100 R.U. per c.c. 


advanced for this age period. The average 
age of the children in this group was 12 
years, the youngest being 3 1/2 and the old- 
est 17 years of age. 

The average duration of therapy ivas 
seven months, the range being from two 
to twenty-four months. The average total 
amount of chorionic gonadotropin ad- 
ministered to a patient was 33,000 I.U. 
The variations were from 9,000 to 131,000 
R.U. From 200 to 500 I.U. were ad- 
ministered two or three times a week. 


The initial roentgen studies showed 
normal bone density and development in 
14 children. Delayed epiphyseal union 
with a mild degree of decreased bone den- 
sity was observed in 4 children. Decreased 
structural density without a delay in epi- 
physeal union was present in one instance. 
Following therapy there was an increase in 
bone length without acceleration of epiphys- 
eal union in 15 cases. Delay in epiphyseal 
union persisted in 2 out of 4 children and 
acceleration of bone maturation was pres- 
ent in the other 2. These 2 children were 
treated for longer periods than any others 
in this group . One, aged 3 1 /2, was heatd 
for twenty-three months, the other, aged 
4, for twenty-four months. The tota 

amoimt of chorionic gonadotropin was cor- 
respondingly large, 93,500 I.U. being 
to one child and 131,000 I.U. to the 0 er. 
In spite of the advanced state of bone 
growth and increased structural densi), 
the epiphyses have remained ununi e , 
and clinically the children continue 
show accelerated growth two years a 
cessation of therapy. The unusual y P 
longed period of therapy and 0 
amount of hormone used in these 
were rather exceptional and were r 

in an effort to correct an extreme . 

hypogenitalism and cryptorchi sm 


! I and II). . 

'he majority of the children w . 
up showed normal skeletal 
elopment with a tendency to ^ce 
jthening of the long bones, 
findings were borne out by 
ss. In the majority of 
rondp-nf-v to a sourt in gto' 
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Figs. 3 and 4. Case II : Results of growth hormone therapy. 

Fig. 3 (above). Age 17 years. Height 60 1/2 in. Weight 82 lb. Skeletal age 14 years 
9 months. Retarded epiphyseal union. Mineralization light. No scorings on radius. 

Fig. 4 (below). Age 18 1/2 years. Height 64 1/2 in. Weight 112 1/2 lb. Skeletal 
age 15 years 3 months. Note increase in vertical axis of metacarpals and phalanges. 
-No advance in epiphyseal union and no increase in bone density. No scorings on radius 
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Fig. 5. Case III: Age 3 1/2 years. Height 35 in. Weight 38 lb. Skeletal age 3 to 
4 years. Normal centers of ossification. Mineralization light. No scorings on radius. 




either during the course of therapy or 
tvithin a year after cessation of therapy. 

C.\SE III; R. L., male, age 3 1/2 years, height 
35 in., weight 38 lb., was admitted to the Endo- 
crine Clinic on Oct. 10, 1937, showing bilateral 
cn-ptorchidism and hypogenitalism, mental retar- 
dation, and a speech defect. The roentgen studies 
of the long bones revealed the centers of ossifica- 
tion to be normal, but there was a light degree of 
mineralization (Fig. 5). 

Therapy with chorionic gonadotropin was car- 
ried out over a period of two years, with varying 
inteiA'als of rest. The total amount of chorionic 
gonadotropin administered was 93,500 I.U. X-ray 
examination of the hands and wrists at the com- 
pletion of therapy showed rapid bone growth and 
maturation. The size and densiri* of the bones 
were about a year and a half in advance of the 
actual age, which was then 5 1/2 years (Fig. 6 ). 
At this time the child’s height was 45 1/2 in. and 
his weight was 41 lb. The therapy was therefore 
discontinued for two years. Chorionic gonado- 
tropin therapy also stimulated genital development 
and descent of the testes. During the fom-year 
period of observation and treatment the patient 
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Fig. 0. Case III, following chorionic gonadotropin therapy. Age 5 1/2 years. 
Height 45 1/2 in. Weight 41 lb. Skeletal age about 7 years. Note rapid advance in 
appearance of ossification centers and number of carpal bones. Mineralization heavy. 
No scorings on radius. 


somatic and genital growth and develop- 
ment. Skeletal growth was rapid and 
progressed in advance of the actual age. 
During the two years following cessation of 
therapy, body and bone growth proceeded 
at a favorable rate. This progress also 
continued during and following testo- 
sterone therapy. Five and one-half years 
after the original roentgen studies were 
made, bone growth, structural density, 
and development were about a year and a 
half in advance of the chronological age. 
When last observed, the child continued to 
grow at a satisfactory rate. 

TESTOSTERONE THERAPY 

Roentgen studies were carried out on 18 
children who received testosterone therapy 
for growth deficiency and hypogenitalism. 
Normal epiphyseal union and skeletal 
structural density were observed in 7 
children. There was a delay in epiphyseal 


union in 9 children ; in 2 of these there was 
also evidence of decreased structural den- 
sity, and 2 others of this group showed a 
decrease in bone density without a delay 
in epiphyseal union (Table II). 

The children were treated for periods 
ranging from two and a half to fourteen 
months, each receiving a total of 300 to 
1,900 mg. of testosterone propionate, with 
the exception of one eunuchoid boy, aged 
18, who was treated over a period of 
four years and received a total of 5,050 
mg. of testosterone propionate by injection, 
methyl testosterone orally, and implanted 
testosterone. 

Testosterone therapy was administered 
in the following manner: by injection, 
10 to 25 mg. testosterone propionate twice 
weekly; by implantation, 300 to 500 mg. 
of testosterone at each implantation; or- 
ally, methyl testosterone tablets, 10 mg. 
twice daily. The clinical response in most 
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Fig. 5. Case III; Age 3 1/2 years. Height 35 in. Weight 38 lb. Skeletal age 3 to 
4 years. Normal centers of ossification. Mineralization light. No scorings on radius. 


either during the course of therapy or 
within a year after cessation of therapy. 

Case III; R. L., male, age 3 1/2 years, height 
35 in., weight 38 lb., was admitted to the Endo- 
crine Clinic on Oct. 10, 1937, showing bilateral 
crj'ptorchidism and hypogenitalism, mental retar- 
dation, and a speech defect. The roentgen studies 
of the long bones revealed the centers of ossifica- 
tion to be normal, but there was a light degree of 
mineralization (Fig. 5). 

Therapy with chorionic gonadotropin was car- 
ried out O'V'er a period of two years, with varying 
intervals of rest. The total amount of chorionic 
gonadotropin administered was 93,500 I.U. X-ray 
examination of the hands and wrists at the com- 
pletion of therapy showed rapid bone growth and 
maturation. The size and density of the bones 
were about a year and a half in advance of the 
actual age, which was then 5 1/2 years (Fig, G). 
.At this time the child’s height was 45 1/2 in. and 
his weight was 41 lb. The therapy was therefore 
discontinued for two years. Chorionic gonado- 
tropin therapy also stimulated genital development 
and descent of the testes. During the four-year 
period of obseiA'ation and treatment the patient 


prew 18 1/2 in., which may be considered a marte 
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Our clinical findings correspond to those 
reported in experimental studies. Rubin- 
stein and Solomon (13) found that small 
doses of testosterone propionate admin- 
istered to animals caused an initial spurt 
in growth. Larger amounts caused calci- 
fication and premature aging of epiphyseal 
cartilage with cessation of growth, as 
noted also by Silberberg and Silberberg (16 
e, /). The amounts of testosterone propi- 
onate employed in these animal experiments 
were, in proportion to body weight, several 
hundred times greater tlian the amounts 
employed by us and other ph)'^sicians 
clinically. From the physiological, eco- 
nomical, and practical points of view, it 
would not be necessary to administer 
testosterone to man in dosages comparable 
to those used in animals, since the amounts 
which we employed gave all the results 
desired. 

The dosages of testosterone employed 
by us (4) and others (1, 2, 5, 11, 12, 19) 
over short periods of time resulted in the 
same initial stage of bone growth stimula- 
tion produced in experimental animals (13). 
While testosterone was administered by us 
in small to moderate dosages, within the 
range of safety, careful supervision and 
frequent physical examinations, especially 
of the genitalia, were made during the 
course of therapy in order to avoid bringing 
on undesirable excessive genital develop- 
ment. Roentgen studies were carried out 
at intervals of three to four months. Ther- 
apy was discontinued at once if any evidence 
of excessive acceleration of structural den- 
sity or epiphyseal union was noted. 

Case IV : S. S., white male, age 17, height 63 3/ 4 
in., weight 123 lb., was admitted to the Endocrine 
Clinic, with hypogonadism and eunuchoidism. His 
height was normal for his age, yet his body con- 
figuration and measurements were eunnchoid, his 
voice was high-pitched, and his genitalia were 
underdeveloped. He was taciturn and self-con- 
scious and easily fatigued. Roentgen studies of 
his wrists and hands revealed the bone structure 
to be normal in size and density. There was, 
however, a retardation in epiphyseal union of at 
least two years (Fig. 8) . 

A short period of therapy with chorionic gonado- 
tropin failed to stimulate genital development, 
and testosterone therapy was initiated and carried 


out for a period of four months, during which time 
800 mg. of testosterone propionate was administered. 
The therapy resulted in a rapid genital development 
and an increase in pubic hair, deepening of the voice, 
and an increase in growth rate of 21/4 in. The 
patient’s vitality increased greatly; he became more 
assured and sociable. Roentgen studies at the com- 
pletion of therapy and one year later, at the age of 
18 1/2, showed an increase in bone length but no 
change in epiphyseal union (Fig. 9). Testosterone 
therap 3 " stimulated growth of the long bones in 
length, but did not affect epiphyseal union. 

SUMMARY AND CONCLUSIONS 

1. The influence of hormonal therapy 
on bone growth and development has been 
observed in 81 children, 18 of whom were 
treated with thyroid substance, 26 with 
anterior pituitary growth extract, 19 with 
chorionic gonadotropin, and 18 with tes- 
tosterone. 

2. Thyroid therapy tended to improve 
bone density and epiphyseal union. Be- 
fore therapy was instituted delayed epi- 
physeal union accompanied by varying 
degrees of decreased structural density was 
noted in 6 children, while decreased struc- 
tiu-al density without delay in epiphyseal 
union was shown in 4 others. At the con- 
clusion of therapy the bone density was 
normal in all children, but in 5 the delay in 
epiphyseal union persisted. There was an 
improvement in growth rate, physical 
development, and mental alertness. Best 
results were obtained with children where 
a clear indication of thyroid deficiency pre- 
viously existed. 

3. Therapy with anterior pituitary 
growth extract (26 children) did not yield 
any conclusive evidence of changes in 
skeletal growth and development in the 
majority of our patients. In 4 of the older 
group of children (14 to 16 years) skeletal 
maturation and epiphyseal union seemed 
to progress beyond the normal rates, al- 
though such a tendency already existed in 
3 children before therapy was initiated. 
In 11 children with delayed epiphyseal 
union no effect was produced on bone 
maturation or epiphyseal union. At the 
conclusion of therapy and two months to 
two years following therapy, the epiphyses 
remained ununited. In the remaining 11 
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children of this group, with fairly normal 
findings at tlie start of therapy, bone 
growth and development proceeded nor- 
mally. Clinically the growth rate was 
improved in S cases and maintained in IS. 
There was, however, a general improve- 
ment in vitality, muscle tone, and mental 
alertness in the majority of the children. 

4. Chorionic gonadotropin therapy 
stimulated bone growth in the longitudinal 
axis but did not accelerate epiphyseal 
union, bone maturation, or density in the 
majority of the cases. Only 2 children 
treated intensively over a period of two 
years showed increased bone maturation 
and densit)L Seventeen children responded 
by an increase in growth rate; 2 children 
maintained their original rate of growth. 
All children showed an improvement in 
genital development, muscular tone, men- 
talalertness, and social adjustment. There 
was also a loss of weight in the majority 
of the obese children. 

5. Testosterone therapy showed a ten- 
dency to accelerate skeletal growth in 
length to a somewhat greater degree than 
chorionic gonadotropin. No hastening 
of epiphyseal union was observed. A 
moderate degree of increased bone density 
was noted in 3 out of IS children. Clin- 
ically 16 children showed an increase in 
growth rate and 2 maintained their origi- 
nal rate of growth. All children showed 
improvement in genital development, mus- 
cular tone, and self assurance. A gain 
in weight was noted in the majority. The 
rapid genital development caused by testos- 
terone therapy necessitated frequent ex- 
aminations and interruptions of therapy 
except in 2 eunuchoid boys, who were 
treated almost continuously. 

6. Before hormonal therapy all of the 
children presented various psychological 
maladjustments: most of them were shy, 
self-conscious, and unsociable ; others were 
resentful towards their parents, guardians, 
or society in general. Following successful 
endocrine therapy, with improvement in 
growth and genital and muscular develop- 
ment, there was a tendency to improve- 
ment in mental and emotional stability. 


Note; The authors wish to express their appre- 
ciation to Doctors Martin and Ruth Silberberg of 
the Department of Pathology of the New York 
University College of Medicine for their valuable 
suggestions. 

.35 Leslie St. 

Newark 8, N. J. 
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T he purpose of this study was to at- 
tempt to improve present methods of 
concentrating diodrast in intravenous urog- 
raphy and to observe the effects of the 
antidimretic principle of posterior pituitary 
extract in relation to the excretion of that 
foreign material. 

In the preparation of a subject for in- 
travenous urography, as for the perform- 
ance of the urine concentration test, a 
period of dehydration is necessary. In 
each instance the strict co-operation of the 
subject is required for uniform success. 
Because of this variable, rather elaborate 
procedures are frequently used to insure 
maximum dehydration. Elimination of 
this preliminary preparation in favor of a 
simple standard procedure which does not 
require co-operation of the subject, does not 
depend upon the state of body hydration, 
can be done in a short time at any time of 
the day, and yields consistent results 
within a narrow range, seems a desirable 
end to be gained. 

The antidiuretic effect obtained by the 
administration of posterior pituitary ex- 
tract has been utilized as a means of con- 
centrating the mine in renal function 
tests. The published results to date seem 
highly significant (1-5). It has been 
shown that a considerable reduction in 
urinary output can be obtained in normal 
persons (2, 3) and in those suffering from 
renal disease or diabetes insipidus, as well 
as in animals (6, 7). Without entering 
upon a discussion of the comparative 
physiology of the antidiuretic effect, it 


* Read before the Chicago Roentgen Society in 
November 1943. Accepted for publication in January 
1944. 


appears reasonably certain that, at least 
in mammals, it is the result of increased 
reabsorption of water in the proximal con- 
voluted tubules and thin portion of Henle’s 
loop (8-10) and is accompanied by an in- 
creased urinary output of chloride (3), ap- 
parently the result of decreased absorption 
of that ion by the tubules (S). Moreover, 
experiments in mammals, by Wakimdd. 
(11), showed no alteration of renal blood 
flow or blood pressure after subcutaneous 
administration of pituitrin, furthering the 
notion of tubular reabsorption of water as 
the mechansim of antidiuresis. 


PROCEDURE 

Fifteen patients were submitted to 
intravenous excretory urography for visual- 
ization of renal pelves, calices, and upp^ 
ureters. Each patient was first exaimneu 
with the usual dehydration technic, roen 
genograms being made at seven-, 
teen-, and thirty-miriute intervals follomnj 
the intravenous injection of 20 c.c. 

35 per cent diodrast. Pressure across tn 
lower ureters was maintained firmly erio g 
to prevent escape of the diodrast in o 
bladder. In this series of examination 
was not always possible to ppf 

ureters completely. The escape ^ ® ^ 

the diodrast into the bladder ^ansed _ 

of density and detail in the upper 
tract shadows, but in no case 
factor taken into consideration m 1 
in favor of the pituitrin effect, 
films over renal, ureteral, ^es- 

areas were made after release 

sure. the 

After establishing the condition ^ 

urinary tract with the patient e ly 
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F'g- 1. Patient No. 13. Visualization of the upper urinary tract. On the left, the upper and lower films 
•^^^^sent seven- and fifteen-minute exposures after diodrast injection, with patient dehydrated. 

_ The middle films show corresponding seven- and fifteen-minute exposures, on the same patient, after diodrast 
following hydration by 12 ounces of water orally. Poor density and detail result. 

The films to the right disclose the good visualization obtained by injection of 1.6 c.c. of pituitary extract, even 
after 18 ounces of water had been taken by mouth. The concentrating effect of the pituitrin on the urine provides 
better density and detail of the urinary tract shadows. 


12 of the group were examined a second 
time. For this second examination the 
patient came unprepared and was given 
0.5 c.c. of surgical pituitrin subcutaneously; 
fifteen minutes later, after emptying the 
bladder, he was given 18 ounces of water 
orally. This large quantity of water was 
given solely for the purpose of putting the 
antidiuretic effect of pituitrin to a severe 


test. One hour later (one hour and fifteen 
minutes after pituitrin), 20 c.c. of diodrast 
was injected intravenously and films were 
exposed at intervals of seven and fifteen 
minutes. This time interval between the 
injection of pituitrin and diodrast was 
selected on the basis of Sodeman and 
Engelhardt’s experimental studies of urine 
specific gravity. The shadows of the 
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Fig. 3. Patient No. 15. Visualization of urinary tract after the three methods of preparation shown in Figures 
1 and 2. Again, better density and detail were obtained on the seven- and fifteen-minute exposures by using 
Pituitrin, even after excessive amounts (18 ounces) of water by mouth. 


pituitrin was administered. These pa- 
tients came wholly unprepared, after 
breakfasts which included fluids in quan- 
tities from 3 to 12 ounces. On theoretical 
grounds the smaller dosage should give 
adequate antidiuresis, with a lessened 
tendency toward unpleasant side actions. 

RESULTS^ 

1- Of 15 patients subjected to intra- 
venous urography after preparation by a 
standard dehydration technic, 11 showed 
good visualization, three showed fair visual- 

“ See also Table I. 


ization, and in one, who had a right uretero- 
pelvic obstruction, visualization was poor. 

2. Of 12 patients subjected to a second 
intravenous pyelography, after administra- 
tion of pituitrin, all save one showed 
visualization equal to or better than that 
shown previously. (The patient in whom 
visualization was poor was very small and 
probably could not concentrate the rel- 
atively large quantity of water given.) 

3. Of the 8 patients subjected to a third 
urography without preparation of any 
sort except the administration of a large 
quantity of water, 3 showed good visualiza- 
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Table I ; Degree of Visualization- of Urinary Tract Obtained by Intravenous Diodrast Injection Arrep. 

A^arious Preparatory Technics 


Patient 

Dehydration 

■Vi^ater and Pituitrin 

Water 

No Preparation 

Remarks 

1 

Fair 

Fair to good 

Fair 


Lower left ureteral stone 

9 

Fair 

Fair (7 min.) 

Good (15 min.) 



Left ureteral leak on SrH 
study 

3 

Good 

Good 

Good 



4 

Good 

Good 




5 

Good 

Good 

Fair 



6 

Good 

Very good 

Good 



7 

Good 

Poor 



Small patient 

8 

Good 

Good 

Poor (7 rain.) 
Good (15 min.) 



9 

Poor 



Fair 


10 

Good 



Fair 

Pregnant 

11 

Good 

Good 


. 


12 

Fair 



Good 

Right uretero-pelvic ol>- 
stmction 

13 

Good 

Good 

Poor 



14 

Good 

Good 

Fair 


Renal ptosis 

15 

Good 

Good 

Poor 




tion equal to that of the original examina- 
tion. 

4. In another group of 3 patients sub- 
jected to urograph}’- without preparation 
of any sort, 2 had as good or better visual- 
ization than on the preliminar}’- study. 

o. Of the group of 24 patients subjected 
to urography after the administration of 
0.2 c.c. pituitrin but without preparation 
of any other type, 15 showed good con- 
centration of dye. 6 a fair concentration, 
and 3 gave poor visualizations. 

DISCUSSION 

Patients with coronar)- arter}- disease 
and pregnant women were not given pi- 
tuitrin. Two patients had mild reactions 
from 0.5 c.c. pituitrin in the form of tem- 
poral-}^ diarrhea, while one of the 24 re- 
ceiving 0.2 c.c. suffered transient weakness, 
nausea, and blanching of the skin. No 
other untoward reactions were obsen'ed. 
Blood pressures were not recorded. 

It is noteworthy that of the original 
group of 15 patients, half of those who were 
given either 12 ounces of water or came 
unprepared (see Table I, columns headed 
W'ater and No Preparation) still had good 
turinar}' tract visualization although no 
pituitrin was used. The reason for this prob- 
ably lies in the fact that the study was 
carried on in the hottest part of the sum- 
mer. Moreover, some patients umrittingly 
restricted fluid and food intake contrar},- to 


instructions, because they had done so for 
the previous study. We believe they were 
sufficiently dehydrated to allow for good 
concentration of diodrast even after in- 
gestion of 12 ounces of water. These 
variable factors were eliminated in our 
second group of 24 patients, all of whom 
were studied during the winter months and 
came uninstructed and unprepared in an} 
way. 

Regarding the question of the influence 
of the pituitrin upon the bowel and its con- 
tents, and the possible relation of this to 
the quality of the urographic visualization, 
■we noted that 0.5 c.c. of pituitrin cause a 
shifting of bowel content and occasiona }’ 
a ivatery- stool. Frequently segments o 
the colon became more distended with gas, 
and where this occurred the contrast e 
tiveen these superimposed gas shadow s an 
the renal pelves, calices, ureters, an s 
rounding structures accentuated their i 
uahzation. The effect of the , 

judged on the basis of actual lO 
density and not on the basis of contr - 
due to superimposed gas shadows. 

It should be emphasized that the o 
quantities of ivater taken before 
ministration of pituitrin were gi' en ^ 
to put the antidiuretic effect to ^ . j. 

test and not because this is an essen i 
routine procedure. The ordmaO 
logic procedure would hours 

administration of pituitnn one to 
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before the injection of diodrast without pre- 
liminar}'- preparation of the patient. On 
the other hand, pituitrin injection may be 
somewhat dangerous to a patient already 
severely delay dra ted, and such persons 
should be given fluids if pituitrin is to be 
used for routine examination. 

Altliough no quantitative interpreta- 
tion can be made from these results, it 
may be concluded that there is no signifi- 
cant sustained alteration in renal blood 
flow as a result of tlie influence of the anti- 
diuretic hormone, since diodrast appears 
promptly in the urine. It follows that 
tubular reabsorption is the mechanism of 
pituitrin antidiuresis. These data are con- 
sistent with the work of others (9, 11, 12) 
who have arrived at these conclusions by 
more direct and quantitative methods. 

SUMMARY AND CONCLUSIONS 

One-half cubic centimeter (10 units) of 
pituitrin administered subcutaneously will 
suppress 18 ounces of water ingested at 
the same time in an adult patient of aver- 
age weight. By the use of pituitrin, the 
density and detail of the upper urinary 
tract shadows cast by diodrast admin- 
istered intravenously can be improved 
ivithout harm to the patient, although he 
may be markedly hydrated. The use of 
such a technic is of particular value when 


a prompt study is desired in a patient not 
previously prepared. 

While the tendency toward unpleasant 
side actions from the injection of pituitrin 
is lessened by the use of a smaller dose 
(0.2 C.C.), the larger dose (0.5 c.c.) insures 
a greater probability of good visualization. 

Note; The diodrast used in these studies was 
generously supplied by the Department of Medi- 
cal Research, \\6nthrop Chemical Co., Inc. 

30 North Michigan Avc. 

Chicago 2, 111. 
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A ngiocardiography had its beginning 
in 1928, when Robb and Weiss (1) 
started their studies on cardiac physiology 
and circulation time in order to ascertain 
whether visualization of the heart was 
feasible. Angiocardiography has eluci- 
dated many enigmas of the heart and great 
vessels and has also made it possible to 
differentiate the vascular from the non- 
vascular lesions of the mediastinum. 

In 1931 Forssmann of Germany (2) 
succeeded in demonstrating the right au- 
ricle by introducing into it an iodine prep- 
aration, by means of a ureteral catheter, 
through the veins of the right arm. Sub- 
sequent investigators have employed 
this procedure or some modification of it 
for demonstration of the cardiac chambers 
and the great vessels leading to and from 
the heart. Egas Moniz of Portugal (3) 
and Ravina (4) and others in France used 
Forssmann’ s technic to visualize the pul- 
monary vessels. 

In the Western hemisphere, the pioneers 
in the roentgen demonstration of the ab- 
normalities of the heart and great vessels 
were Castellanos and Pereiras of Cuba 
(5-14). Their work, begun in 1931, ante- 
dates all work of record in the United 
States. Their method was devised for 
infants and children, living and dead, and 
did not differ fundamentally from that 
now in use. They threaded a Lindemann 
cannula into the vein of the arm, pref- 
erably the right, and injected 10 to 20 c.c. 
of a 35 per cent solution of perabrodil. In 
their later work, however, uroselectan B 


was used with satisfactory results, not only 
in the newborn and infants, but also in older 
children. By their method they visual- 
ized only the right heart and pulmonary 
tree. The left side was demonstrable 
only if an interauricular or inten’^entriculai 
septal defect was present. In many in- 
stances, Castellanos and Pereiras had the 
opportunity of comparing their roentger 
observations with postmortem findings. 

In the United States Robb and Stein- 
berg in 1938 (15) described a practical 
method for the visualization of the hearl 
and great vessels. Robb, five years earliei 
(16), while in Boston, had himself injectec 
with 20 c.c. of uroselectan, hoping to bf 
able to visualize his own heart and vesse 
by fluoroscopy. As a result of this injec 
tion an extensive thrombophlebitis o 
the vessels of his arm resulted, and < 
work was temporarily discontinued. 

The recent literature contains more tiiai 
a hundred papers on angiocardio^apny 
They range in scope from descriptions 
technic to accounts of the 
of congenital malformations and i ^ 
tial diagnosis of mediastinal lesions. ^ 
able among the writers are Sriss 
Steinberg and Grishman (17. > 

whose work on congenital 
pulmonary lesions, and y c 

a valuable contribution in the i 
angiocardiography . 

anatomy of the normal heart 

We have found variations from ^ 
ognized and accepted radiograp m p 
of the normal cardiac silhouette. 
type of examination affords a m 


> Read by title at the Twenty-ninth Annual Meeting 
of the Radiological Society of North America, Chicago, 

111., Dec. 1-2, 1943. 
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determining the size and shape of the 
heart, the presence or absence of cardiac 
hypertrophy, chamber enlargement, or 
both; also, the location of the valves and 
the position of the chambers, the ventricu- 
lar conus, tlie pulmonary aorta and its 
branches, tlie aorta, and the border-form- 
ing structures of the cardiac silhouette. 



Fig. 1. Postero-anterior view, sliowing left innomi- 
nate vein, superior vena cava, right auricle, right ven- 
tricle, ventricular conus, pulmonary aorta, right and 
left pulmonary arteries. 

Postero- Anterior Position: Figure 1 is a 
postero-anterior view. (1) The superior 
vena cava, right auricle and ventricle, and 
the pulmonary aorta appear as a “U”- 
shaped structure occupying about one-half 
the frontal cardiac silhouette, seldom ex- 
tending beyond the left lateral margin of 
the vertebral column. (2) The superior 
vena cava occupies the upper right margin 
of the cardiac silhouette. It may extend 
down to the diaphragm before emptying 
into the right auricle, constituting the major 
portion of the right cardiac border. (3) 
Usually the right auricle forms the lower- 
niost part of the right border, extending 
down to the dome of the diaphragm. (4) 
The right ventricle has a short horizontal 



Fig. 2. Postero-anterior view, showing left innomi- 
nate vein, superior vena cava, right auricle, right ven- 
tricle, right ventricular apex, ventricular conus, area of 
pulmonary valves, pulmonary aorta, bifurcation into 
left and right pulmonary arteries. 

and a rather long vertical portion, the 
uppermost part representing the area of 
the conus arteriosus (Fig. 2). (5) The 

tricuspid valve area may be identified by 
a constriction between the auricle and 
ventricle, giving a butterfly appearance to 
the right heart (Fig. 3). (6) Immediately 

above the conus is a constriction represent- 
ing the region of the pulmonary valves, 
and above it is the pulmonary aorta. The 
lowermost portion of the right border of 
the cardiac silhouette, on occasion, may 
contain a non-opacified area, which on 
kymographic examination will show pul- 
sations with ventricular characteristics. 
It is our opinion that this non-opacified 
area is occupied by the inferior vena cava. 

The right heart does not occupy more 
than about one-half of the cardiac sil- 
houette. The ascending aorta, normally, 
does not form part of the right cardiac 
border. This is made up of the superior 
vena cava and the right auricle, with the 
inferior vena cava participating at times in 
forming the lowermost portion. The right 
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Fig. 3. Postero-anterior view, showing left innomi- 
nate vein, superior vena cava, right auricle, tricuspid 
area, right ventricle, ventricular conus, pulmonary 
aorta, bifurcation into left and right pulmonary arteries. 


ventricle is situated deep mthin the cardiac 
silhouette and is far removed from the 
left cardiac border. The ventricular conus 
or conus arteriosus is a centrally located 
structure and does not participate in form- 
ing any portion of the left border of the 
cardiac silhouette. The pulmonar}' aorta 
ma}' at times reach the left cardiac border 
and participate in its formation. The left 
pulmonar}" artery frequently forms part 
of the left middle cardiac segment. This 
arter\’ is situated at a slightly higher level 
than the right. The interventricular sep- 
tum is vertical and convex to the right. 
The apex of the right ventricle forms an 
acute angle far removed from the cardiac 
apex. 

The left heart, when opacified, assumes 
a figme-of-eight form, obliquely situated 
at an angle of about 30° from the horizontal 
(Fig. 4). The left auricular shadow is 
circular in outline, is disposed more to the 
right than to the left, and does not form 
part of either cardiac border except for the 
left amicular appendage, which may be 




Fig. 4. Postero-anterior view of Mt 
the figure-of-eight form of the left hea . 
shadow is situated to the right of mitral af*^- 
shadow and is non-border-formmg. .^otc nuua 

border-forming on the left side. The 
ventricular shadow is oval, . 

major portion of the left half of J 
A constriction between the aunc 
ventricle is the location of the tattr 
or annulus. 

The ascending aorta is the coii 
of the left ventricle, arising weU y 
right half of the cardiac simon^^ 
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Fig. 5. Postero-anterior view, showing left ventricle in 
systole and the aorta outlined. 


proceeds slightly upward and to the right, 
then bends toward the left as it passes up- 
ward and across the spine, bending on it- 
self and descending along the left lateral 
border of the spine. The aorta (Fig. 5) 
forms no part of the right cardiac border, 
except when tortuous, elongated, or dilated. 

The left cardiac border is formed from 
above downward by the aorta, the middle 
cardiac segment, and the left ventricle. 
The middle cardiac segment is the area be- 
tween the aortic arch and the base of the 
left ventricle. It is at times composed of 
the pulmonary aorta as it ascends, just be- 
fore it bifurcates, and above it the left pul- 
monary artery. • More often, however, this 
latter vessel is the prominent structure 
in this area. The descending aorta may 
also be the border-forming structure of 
the middle cardiac segment. At the junc- 
tion of the lower portion of the middle 
cardiac segment and the base of the left 
ventricle is a small non-opacified area, 
which we beUeve to be the left auricular 
appendage. 

In the supracardiac area, the superior 
vena cava is to the right of the aorta. The 



Fig. 6. Right anterior oblique view, showing superior 
vena cava, right auricle, tricuspid area, right ventricle, 
ventricular conus, pulmonary aorta, left pulmonary 
artery. 

ascending and descending portions of the 
aorta may be either superimposed, adja- 
cent to, or separated from each other. 

Right Anterior Oblique Position: The 
superior vena cava, the right auricle, the 
right ventricle, and the pulmonary aorta 
present a “U”-shaped structure in the 
postero-anterior view. This same “U”- 
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Fig. ~ ■ Right anterior oblique view, showing left heart, 
aorta, left auricle, mitral area, left ventricle. 

shaped structure is visualized in the right 
anterior oblique position (Fig. 6), present- 
ing a more curved appearance with a wider 
separation of the limbs of the “U.” In 
this position the superior vena cava can be 
traced into the right auricle, which rests 
on the diaphragm and does not encroach 
upon the retrocardiac space. The right 
ventricle forms the horizontal and ascend- 
ing portions of the “U.” The tricuspid 
valve area is represented by a constriction 
between the auricle and ventricle, giving 
the right heart a butterfly appearance. A 
second constriction may be present where 
the outflow tract of the right ventricle 
continues as the pulmonar}* aorta. This 
represents the site of the (ventricular) 
conus arteriosus and is situated deep %vithin 
the cardiac silhouette. At times tte loca- 
tion of the cusps of the pulmonarv" valves 
may be recognizable. In this position the 
pulmonarv' aorta is border-forming. The 
right pulmonar}* arten* is foreshortened, 
and the left is visualized in its length 
crossing the clear space and subdividing in 
the left lung. The right ventricle is lo- 


cated in the posterior half of the cardiac 
silhouette and is not a border-fonnini' 
structiue anteriorly. * 

The left auricle and the left ventricle 
form a figure-of-eight, lying in an almost 
horizontal plane, with the auricular shadow 
at a slightly higher level and posterior to 
the ventricular shadow. The auricle docs 
not form any part of the cardiac border in 
this position. A constriction between the 
auricular and ventricular shadows repre- 
sents the annulus or the mitral valve area. 
The left ventricle occupies the greater p£ri 
of the cardiac silhouette and is border- 
forming anteriorl)’" (Fig. 7). 

Left Anterior Obligiie Position: The two 
arms of the “U”-shaped structure of tie 
right heart, shown in the postero-anterior 
and right anterior oblique positions, are 
superimposed in the left anterior oblique 
\riew (Fig. S) and form an elongated ra- 
tangular structure with a slight anterior 
convexity in its long axis. The right auri- 
cle and right ventricle cannot be identified 
as separate chambers. The inten'entricu- 
lar septum, or posterior boundar}’^ of the 
right ventricle, is convex to the right- 
The superior vena cava enters posteriorly 
The left pulmonary arter}'’is foreshorten 
and the right is vrisualized in its full 
The auricle rests on the diaphragm. The 
ventricular conus is visualized, as are m 


pulmonary aorta, its bifurcation, 


and the 


right and left pulmonary artenes. 

The left heart appears as a Iddney-shapeo 
structure with its hilum directed up'rar 
and anteriorly (Fig. 9). The 
smaller part is the left auncle. lb 
and larger part is the left 
constriction separating the upper ro 
lower part represents the site of the m 
valve or annulus. The pulmoMiJ 
enter the auricle postenorly- _ 

from the upper and ant^nor po ^ 
ventricular shadowy descnbf^ 
arc m the thorax, and descends a on 

vertebral column. . . 

Lateral Position: In this projecW" 

contours of the right and left po . 
.-u- to those obseiwea 


arises 
of the 


the heart are similar to those 
the left anterior oblique position- 
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Fig. 8. Left anterior oblique view, showing elongated Fig. 9. Left anterior oblique view of left heart; 
rectangular right heart. kidney-bean-shaped structure.' 


PATHOLOGIC ANATOMY 

Cardiac enlargement may be due to 
hypertrophy, chamber enlargement, or 
both. In the postero-anterior projection, 
chamber enlargement of the right heart 
presents a “U”-shaped structure similar to 
that seen in the normal heart, but wider 
(Fig. 10). It is dilated and occupies a 
larger area but does not occupy the entire 


frontal plane of the cardiac silhouette. The 
interventricular septum is shifted to the 
left. The left ventricle occupies a good 
portion of the cardiac silhouette. The mid- 
dle segment of the left heart is accentuated 
and appears either flattened or convex. 

In the left anterior oblique position the 
enlarged right heart presents a shape quite 
different from that normally observed. It 
may be globular, it may resemble an in- 
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Fig. 10. Postero-anterior view, showing enlarged 
right heart, right innominate vein, superior vena cava, 
right auricle, tricuspid area, right ventricle, pulmonary 
aorta, right pulmonary artery. The aortic knob is seen 
with calcific plaque. 


verted mushroom (Fig. 11) with the great- 
est enlargement inferiorly, or it mav 
present a tongue-like appearance with the 
greatest enlargement superiorly (Fig. 12). 
At times the interventricular septum is 
convex to the left; more often, however, it 
is convex to the right. The auricular and 
ventricular shadows merge, the ventricular 
conus being located above and anteriorly, 
continuing as the pulmonary aorta, which 
is prominent, and divides into the pulmo- 
nary arteries (Fig. 13). 

The left heart chamber enlargement is 
demonstrable' in all projections. In the 
postero-anterior view one or both of the 
component parts of the figure-of-eight, are 
enlarged. Auricular enlargement tends to 
be spherical, moving to the right; the en- 
larged auricle is not a border-forming struc- 
ture of the left side. Ventricular enlarge- 
ment is oval and moves to the left and 
downward. 

In the left anterior oblique projection 
left ventricular chamber enlargement shows 
an encroachment on the right heart area. 
The left ventricular shadow becomes oval 
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Fig. 13. Left anterior oblique view; large right heart. 


and advances anteriorly and posteriorly. 
The interventricular septum is curved 
anteriorly and is situated more anteriorly. 
In a few instances the left heart enlarge- 
ment presented a tongue- like appearance 
(Fig. 14), with the greatest enlargement 


Fig. 14. Left anterior oblique view of enlarged left 
heart, showing tongue-like shadow tvith no differentia- 
tion between aorta and left ventricle. 

above, not unlike that found in right heart 
enlargement. 

The above statements are based upon 
observations made in 120 persons. Eight- 
een of these were normal; the remainder 
of the group had various cardiovascular 
disorders. 

SUMMARY 

The normal appearance of the heart 
chambers and the large vessels is described, 
as are the changes observed in size and 
shape in cardiac patients with and without 
hypertrophy. 

This type of study permits of a differenti- 
ation of vascular from non-vascular medi- 
astinal lesions. It is of value in congenital 
cardiac and vascular anomalies. 

The cardiac anatomy as demonstrated 
roentgenographicaUy is not entirely in ac- 
cord with descriptions found in textbooks. 
We observed that the middle cardiac seg- 
ment is formed most often by the left pul- 
monary artery, infrequently by the pul- 
monary aorta, and sometimes by both. The 
descending aorta may participate. The 
conus (ventricular) is deeply situated; it is 
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Erythroblastic Anemia 

With Report of a Case in a Boy Eight Years Old ' 

WILLIAM I. CORCORAN, M.D., F.A.C.R. 
Scranton, Penna. 


E rythroblastic anemia, Mediter- 

ranean anemia, thalassemia, or 
Cooley’s anemia was separated by Cooley 
in 1927 from the group of anemias showing 
the von Jaksch syndrome, on the basis of 
its racial incidence. The disease is familial, 
occurring only in children of the races 
derived from the Mediterranean region, 
especially Greece and Italy. It is charac- 
terized by a slowly progressing anemia and 
by the presence of a large number of nu- 
cleated red cells. 

The extraordinary proliferation of eryth- 
roblastic tissue leads to changes in the 
bones, especially in the skull. Extreme 
pallor of the skin with an icteric tint may 
be the first sign, then a prominent ab- 
domen from splenomegaly. These signs 
and symptoms may increase, and evidences 
of cardiac insufficiency may become man- 
ifest. Periods of unexplained fever may 
occur. Physical development may be re- 
tarded. A mongoloid appearance is the 
next condition that goes to make up the 
picture. There may be epicanthus and 
mild exophthalmos. 

The skull shows prominent frontal and 
parietal bosses; by contrast the sutures 
may appear depressed. The liver and 
lymph nodes are generally enlarged, great 
enlargement of the spleen is constant, fre- 
quently the heart is hypertrophied, and 
there may be a systolic murmur. In severe 
cases of long standing, myocardial damage 
may be demonstrated. 

Roentgen examination of the skeleton 
shows osteoporosis of the long bones with 
trabeculae standing out clearly. The cor- 
tex is thin. The medullary cavity is 
widened and transverse lines are con- 
spicuous. In the skull the space between 

. ' Read by title at the Twenty-ninth Annual Meet- 
wg of the Radiological Society of North America, 
Chicago, 111., Dec. 1-2, 1943. 


the tables is widened, and the outer table 
is reduced to such thinness as not to be 
visible on the roentgenogram. The tra- 
beculae connecting the inner and outer 
tables give the appearance of “hair stand- 
ing on end.’’ 

Blood studies usually show a low color 
index, marked anisocytosis and poikilo- 
cytosis, immaturity of red cells, increase 
in platelets and a polymorphonuclear 
leukocytosis with numerous immature 
cells. Reticulocytes are somewhat in- 
creased, constituting 5 to 20 per cent of 
the red cells. Fragility tests have shown a 
prolongation of the span of hemolysis, 
beginning at 0.50 to 0.54 per cent, com- 
plete at 0.30 to 0.20. According to Cooley 
and Lee, the red cells have certain specific 
characteristics. They tend to be large and 
to have an uneven distribution of hemo- 
globin. An abnormality of the stroma has 
also been described, which, however, may 
also be encountered in sickle-cell anemia. 
Increased blood destruction occurs but is 
not so marked as in sickle-cell anemia. 
The bilirubin content of the blood is in- 
creased, the Van den Bergh reaction is in- 
direct. 

Whether a “latent” form of erythro- 
blastic anemia exists remains a question. 
The course of the disease is progressive, 
but some patients may survive into adult 
life. At times there are periods of hyper- 
pyrexia, without other evidence of infection. 
Death, however, is usually due to infection. 

In the opinion of some writers trans- 
fusion is a reliable therapeutic measure. 
Splenectomy causes an extraordinarily 
prolonged erythroblastic crisis, the nu- 
cleated red cells remaining high for months 
or even years. Very little is accomplished 
generally by this means. All therapeutic 
measures used so far have in the end been 
futile. 
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Fig. 1. Pathological fracture of lower third of the left 
femur. 


Caffey (1) gives a very full presenta- 
tion of the subject, recording his studies 
in 21 cases of erythroblastic anemia, 15 
cases of sickle-cell anemia, and 6 cases of 
chronic hemolytic anemia. He found that 
there were no significant changes in the 
long bones in the cases of sickle-cell anemia, 
nor were vertical striations of the skull 
found in any case. In the 6 cases of hemo- 
lytic icterus no significant changes were 
found in the long bones, though 2 patients 
showed striations of the calvarium similar 
to those seen in erythroblastic anemia. In 
each instance the parietal bones were more 
involved than the frontal. 

Borzell (2) reported 3 cases of erythro- 
blastic anemia in 1933, 2 of his own and 1 
of Dr. Ralph S. Bromer. Borzell states 
that one of the patients under his care im- 
proved following therapeutic application 
of roentgen rays; the spleen was reduced 
to normal size, the weight increased, and 
the appetite improved. Not only did the 


bone changes fail to progress but there was 
some improvement. 

Baty, Blackfan, and Diamond (3) pub- 
lished a series of 20 cases in 1932 and pre- 
sented a review of. 26 cases reported by 
other authors. 

Feingold and Case (4) reported a case 



Fig. 2. Skull roentgenogram showing vertical stm- 
tions, giving the appearance of hair standing 


with skull findings characteristic of ery'tli- 
roblastic anemia and gave some 
ing points on other anemias 
and on comparable findings in the s 
of Peruvian Indians. Whipple _an^ 
ford (5) reported 3 cases and 
terminology as unsatisfactory, 
the term Mediterranean anemia or 


Cooley and Lee (6), writing 
after Cooley’s first paper, sta 
further experience with Ljon 

mia has strengthened^ their com 
that it is a clinical entity. 
originally reported by Cooley t 
curred in Italians or Greeks. 


oc- 
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Fig. 3. Roentgenogram showing prominence of bones of face and upper jaw. 


.CASE REPORT 

F. C., a boy aged eight, of Italian parentage, was 
admitted to St. Joseph Hospital, Carbondale, 
Penna., on April 15, 1943, for an x-ray examination 
of the left femur. This disclosed a complete frac- 
ture of the lower third of the bone (Fig. 1). Since 
it was clearly evident that the bone was diseased at 
the site of fracture, further examinations of the 
skeleton were made. Changes characteristic of 
erythroblastic anemia were found in the skull 
(Figs. 2 and 3). Vertical striations are plainly 
demonstrated, as are thinning of the outer table and 
marked enlargement and osteoporosis of the bones 
of the upper jaw and face, in Figures 2 and 3. 
Changes were also present in the spine and ribs. 
The ribs showed widening of the medullary canal 
and thinning of the cortex. 

The patient appeared poorly nourished. The 
spleen was more than moderately enlarged. The 
liver was not enlarged and there were no heart mur- 
murs. 

The blood count was : red cells 2,750,000; white 
cells 12,000; hemoglobin 44 per cent. There were 
10 to 15 nucleated red cells to the oil immersion 
field. 

The patient left the hospital after the fracture 
healed. Later we were informed that he was taken 
to another institution, where a splenectomy was 


done. He was alive at this rvriting, Jan. 3, 1944, 
but in poor condition. 

Medical Arts Building 
Scranton 3, Penna. 
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A Simple Fluoroscopic Method of Foreign Body Localization’ 

CLARENCE J. ZINTHEO, Ir., B.Sc. 

Firland Sanatorium, Richmond Highlands, Wash. 


T he fundamental principles of dif- 
ferent methods of foreign body local- 
ization were nearly all set forth within a 
few years after the original discovery of 
x-rays. The extensive literature on the 
subject since then has dealt chiefly with 
modifications or refinements of technic 
to overcome some shortcoming or to fill 
some special need. (For a summary and 
bibliography see the appended references.) 

Practically all of the fluoroscopic meth- 
ods either have been developed for the 
purpose of facilitating work in a military 
hospital or require special apparatus or 
attachments, or some preliminary calibra- 
tion. There is need for a simple method 
which can be used in civilian laboratories 
employing only the materials generally at 
hand and without any special arrangements 
or preparatory adjustments or settings of 
the apparatus. The method to be de- 
scribed here requires only a standard table 
fluoroscope and the ordinary parallel arm 
caliper used in most laboratories to measure 
patient thickness. 

The method is a refinement of the paral- 
lax principle first described by Levy-Dorn 
in 1897 and elaborated during the last war 
by Jordan, Young, and Blaine, among 
others. It consists essentially of locating, 
udth the movable blade of the caliper, a 
point alongside the patient which is in the 
same horizontal plane as the foreign body, 
and is based upon the fact that shadows of 
objects in the same plane are displaced to 
an equal extent when the fluoroscope is 
moved. 

Since the movable arm of the common 
caliper is a blade an inch wide, some point 
on it must be defined which can be readily 
recognized on the fluoroscope. This is 
easily done by taping on the blade a small 
bit of wire, such as a bent paper clip, so 
that a point projects a fraction of an inch 


beyond the end of the bottom edge of the 
blade. It is the tip of this wire that is to 
be positioned in the same plane as the ob- 
ject to be localized. 

The localization is performed in two 
steps : (1) Position the tip on the caliperm 
the same transverse plane (perpendiculai 
to the table top) as the object. (2) 'km 
the caliper arm until it is in the correct hor 
izontal, plane (parallel to the table top), a; 
shown by equal shift of the tip and objeci 
when the' fluoroscope is moved. To A 


this, stand the caliper on the table along 
side the patient, with the blade beneath tiii 
screen so that the tip can be seen when tb 
fluoroscope is turned on. Because o 
limitations of space beside the patient oi 
the table top, the caliper may have to b 
placed parallel to the patient, only the h| 
being used as a reference point, not th 
whole arm as a pointer. Move the cahpe 
along beside the patient until the tip is > 
the same transverse plane as the foreig 
body; this can best be done by closing ^ 
shutters to a narrow transverse slit w 
the shadows of the object and ^ 
barely seen simultaneously (Fig. !)• ® 

open the shutters about two-thirds an 
move the fluoroscope until the 
one of the shutter edges jnst ton 
the shadow of the object. Whileholding w 
caliper standing where it was se in ^ 
first step, raise the movable arm 
the shadow of the tip just touches ^ 
shutter edge. The tip is then m n 
horizontal plane as the object, 
iper can easily be read in the ^ j 5 

room light, and the dimension m i 
the distance of the object nbove 
top. The distance from the 
top surface of the patient can be ^ 
directly with the caliper, and the 
is the depth sought. ^ . jjgd 

Necessary precautions are 
The slit for transverse 
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< tioning should be done with a slit so narrow 
: that a slight change in the shutter closes 
off the x-ray beam entirely. The caliper 
must be firmly held in position while the 
shutter is opened, the flubroscope moved 
■•for the second alignment, and the arm 
^ raised to final position. In making the 
final alignment, it is better to shift the flu- 
oroscope in such a direction that the 
shutter edge toward the anode end of the 
tube is used, since in that way the focal 
i spot is foreshortened and the shadow of 
the shutter is sharp, whereas if the edge 
: : toward the filament end is used the shadow 
i: is blurred and the accuracy of results im- 
n paired. An accuracy of 1 cm. in localizing 
the depth is easily achieved, and with 
reasonable care better than 0.5 cm. is not 
incompatible with speed. 

.r This parallax method is not only rapid 
and sufficiently accurate for localizing 

- ; gross fragments, but it uses only what is 
.. commonly available and is quite free of 
j hazards making for inaccuracy or incon- 

- venience. No special devices or attach- 
.1 ments or cones are needed, and no locks 
. or fixed shift for the screen. No math- 
. ematical computations, tables, or charts 

are used. No drawings are made. The 
distance between tube and screen or screen 
, and table need not be known, nor the dis- 
tance between the screen and patient, 
which is required with many methods and 
' yet is not easy to get without some special 
arrangement. Since no measurement of 
shadow shift is involved, the screen need 

■ not be held at a fixed distance from the 
^ focal spot but may be lifted to any con- 
venient position above the patient. It is 
not necessary to keep the screen parallel 
to the table, but it may tip or tilt in any 
direction without affecting the results. 

■ Finally, the method may be used equally 
well with a unit where the screen and tube 
move independently or with one in which 

•’ they are attached and move together. 



Fig. 1. The caliper stands on the table alongside the 
patient and is moved about until the tip on the blade 
is in the same transverse plane as the foreign body. 


Caution: With equipment where tube 
and screen move independently, be sure,., 
the x-ray beam is always entirely on the 
screen, as otherwise the observer is sub- 
jected to excessive irradiation. If mobile 
or portable equipment is used, the patient’s 
nearest skin siu-face should be at least 10 to 
12 inches from the target of the tube, else 
the patient will be excessively irradiated. 
As with all fluoroscopic procedures, one 
must be sure the established safe exposure 
time for the patient is not exceeded. 

Firland Sanatorium 
Richmond Highlands, Wash. 
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Clinico-Pathological Conference 

G. E. HAGGART, M.D„ and HUGH F. HARE, M.D. 
Lahey Clinic 
and 

J. H. MARKS, M.D. 

New England Deaconess Hospital 


A salesman, aged 33 years, was admitted 
to the Clinic on Sept. 7, 1943, because of a 
tumor of the right thigh of two years’ 
duration, with some resultant disability 
involving the right thigh and slight dis- 
comfort at times but no severe pain. He 
noticed a gradual increase in the size of the 
tumor one year before entry. There had 
been a loss of 12 pounds in weight but this 
had been regained. The patient had been 
given Coley’s fluid elsewhere in July 1943. 
He also received 1,000 roentgens of radia- 
tion therapy elsewhere, in divided doses. 
No other therapy was given. 

Physical examination revealed a well 
developed, stocky adult in good general 
health. In the right inner upper thigh was 
a large mass, about 12 cm. in diameter, at- 
tached to the deep structures of the pelvic 
arch but not to the femur. Over this area 
the skin showed some brown pigmentation 
but it was not fixed to the mass. There was 
increased local temperature. There was no 
marked enlargement of the inguinal nodes, 
and no limitation of hip motion except ad- 
duction when the tumor impinged on the 
perineum. 

G. E. Haggart, Sept. 7, 1948: Diagnosis: 
Sarcoma of the inner proximal right thigh 
— t}^pe to be determined. 

The mass is about the size of two large 
fists, dome-shaped, located in the proximal 
medial thigh compartment in the adductor 
area and extending from the midperineal 
area anteriorly to the midanterior line of 
the thigh and about the same distance 
posteriorly and distally. An attempt 
should be made at excision, with the dis- 
tinct understanding on the part of the pa- 
tient that it may not be successful so far as 
recurrence is concerned. I told him quite 
frankly that I thought he had a sarcoma — 



Fig. 1. Roentgenogram showing tumor of riglit > i 

(Aug. 3, 1943). 


vhich I defined as a malignant le^on- 
hat the prognosis was disbnctly u" 
ain, but that I beheved if he conU^ 
dthout treatment an ulcer woul 
uaUy develop as a 
ailure in the tumor, in which e^c ^ 
should be in a very difficult and e. 

inpleasant situation. 

The patient is to have roentgeno? 

f the lungs, which I would fite 

loorativp in view of the long dura 
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mass and tlie fact tliat it has not increased 
greatly in size. He has no pain. He is to 
return home and talk to his physician and 
family and let us know what he will do. 
The possibihty of radiation treatment de- 
pends on the results of histologic examina- 
tion of the tumor. 


[On the advice of his local physician 
(Sept. 12, 1943), the patient decided he 
would not be operated upon. He received 
no further treatment at this time. In 
February 1944 he wrote stating that he 
was disabled because of increasing pain, 
and asked to be admitted to the hospital 



Fig. 2. Roentgenogram showing increase in size of tumor (March 30, 1944). 


Hugh F. Hare, Sept. 8, 1948: Roentgen- 
ograms of the right femur and hip taken 
elsewhere (Barre City Hospital, Barre, 
Vermont) April 20, 1943, and a second 
roentgenogram taken August 3, 1943 (Fig. 
1), show a large soft-tissue mass in the 
medial aspect of the right thigh proximally. 
Apparently the mass is connected with a 
lesion involving the descending ramus of 
the ischium, which shows a heaping up of 
new bone around it, probably a patho- 
logical fracture. There has been some in- 
crease in the amount of calcific material 
since April, and there has been a definite 
Increase in the size of the mass. Probably 
the tumor is an osteochondrosarcoma. 
Chest roentgenograms should be taken. 


for whatever treatment we thought ad- 
visable. He therefore went into the New 
England Deaconess Hospital on March 
28, 1944.] 

G. E. Haggart, March 30, 1944-' This 
man returns because severe pain has de- 
veloped in the upper inner left thigh. He 
has been unable to work the past two 
months and is now willing to submit to 
any type of treatment. 

Examination shows an appreciable in- 
crease in the size of the mass in com- 
parison to its size when I last saw him. It 
is very hard and fixed to the inferior pubic 
ramus. Furthermore, the mass extends 
posteriorly into the lower inner buttock, 
bulges medially against the rectum, and 
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Fig. S. Tumor removed. 

extends anterior^ to the anteromedial 
border of the thigh. Distally, from the 
pubic bone, the mass is about 18 cm. in 
length down the thigh. Roughly spherical, 
it measures appro.ximately 14 cm. in di- 
ameter. Doctor Lahey notes that on ex- 
amination the mass is found to extend well 
up within the pelvis. 

The roentgenograms taken on admission 
(Fig. 2) show changes which I think are 
most compatible with a chondrosarcoma. 
Roentgenograms of the lungs are negative 
for metastases. In view of these findings, 
palliative surgery is considered unwise. 
Chordotomy is to be considered. 

Diagnosis: Chondrosarcoma, slowdy 

growing but definitely malignant, of the 
upper inner right thigh and adjacent pubic 
and ischial rami. 

J. H. Marks, March 29, 1944- A roent- 
genogram of the chest shows the lungs to 
be clear. Cardiac and diaphragmatic 
shadows appear to be normal. Roentgen- 
ograms of the pelvis and right thigh show a 
soft-tissue mass which apparently arises 
near the junction of the right pubis and 
ischium. This mass measures about 14 X 
17 cm. It e.xtends both anteriorly and 
posteriorly, and its posterior portion ex- 
tends upward so that it displaces the low'er 
rectum to the left of the midline. Its 
upper limit is at the level of the ischial 


spine. The major portion of the tumor is 
of homogeneous density, but there is an 
irregular mass of bone near its point of at- 
tachment to the pelvis. This bony mass 
measures only about 5 cm, in diameter. 

hnpressio7i: The findings are probably 
those of an osteochondroma; the large 
proportion of cartilage suggests that it is 
probably malignant. 

G. E. Haggart, March SI, 1944- Doctor 
Poppen has seen the patient and agrees 
that a chordotomy can be considered if we 
decide that excision of the mass should not 
be attempted. 

[At a meeting of the Tumor Clinic, it was 
decided to attempt radical removal, for the 
folio wdng reasons: 

1 . Ulceration of the thigh over the mass 
was certain to occur in the near future. 

2. In view of the pressure on the rectuni 
from the grovvth of the tumor, obstipation 
was certain, requiring cecostoray. 

3. The mass roentgenographically ap- 
peared encapsulated and, even though ma- 
lignant, might possibly be removed in tofo. 

Against radical surgery’’, the following 
points were considered; 

1. The tumor was large and, if it n’cre 
removed, the remaining blood suppl) 
might not be adequate for healing of the 
wound. 

2. The location of the tumor, mtb its 
proximity’^ to the rectum and major vesse s, 
made the surgical approach extrem }’ 
hazardous. 

Ligation of the internal iliac arteiyi 
suggested by Doctor Lahey^ before a 
tempting radical removal was deeroe^ 
necessary to prevent hemorrhage at opera 
tion. ] 

G. E. Haggart, April 10, 
tion %vas done in two stages, the 
ligation of the right hy’’pogastric 
Doctor Cattell. Through a nght re 
incision, the peritoneum was opene , 
bow’el retracted and the i^tfnrcation o 
abdominal aorta exposed with pa i ^ 
reference to the right external and in ^ 
iliac artery^ The ureter ivas clear ) 
ualized and preserved. A hea^’y 
ature was passed around the hypOo 
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(internal iliac) artery and tied tightly. 
The wound in tire peritoneum was closed, 
as was the abdominal wound, by the usual 
technic. 

Anesthesia: Pontocaine, spinal frac- 

tional; ether, semiclosed; cyclopropane, 
carbon dioxide absorption; pentothal, in- 
travenous; cocaine, topical. 

The patient was tlien placed on his left 
side, at which time the blood pressure 
dropped sharply, but tliis was controlled 


far as the shaft of the femur. There was a 
lateral prolongation of the tumor on the 
external aspect of the bony pelvis covering 
the obturator foramen, extending medially 
as far as the symphysis. 

The tumor was covered by a heavy, 
dense capsule except for that part within 
the pelvis which, while invading the ad- 
jacent musculature, consisted of a series of 
lobules with a thin, fibrous envelope. The 
tumor arose from a single stalk at the 



Fig. 4. Roentgenogram taken after operation. 


satisfactorily by the anesthetist. An in- 
cision was made in the distal medial por- 
tion of the right buttock directly over the 
ischiorectal fossa and extended down, 
slightly laterally, over the proximal inner 
thigh. Following division of the sub- 
cutaneous fat, the ischiorectal fossa was 
exposed. The tumor protruded well up 
into and, in fact, practically filled, the 
fossa, and was pressing directly against the 
rectum. From this area, the mass extended 
down into the proximal posterior medial 
and anteromedial thigh and laterally as 


junction of the pubic and ischial rami and 
lay beneath the medial hamstring muscle 
group, extending laterally, medially, and 
anteriorly in this same plane. The quad- 
ratus femoris muscle was spread out over its 
surface and had to be entirely sacrificed. 

The hamstring muscles were detached 
from the ischial tuberosity and adjacent 
ischium and pubis. The site of origin of 
the mass as described was then removed 
en bloc. By blunt dissection, the tumor 
within the ischiorectal fossa was delivered 
and removed. Following this, the skin. 
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subcutaneous, and muscle incisions were 
extended somewhat medially and, by 
further blunt dissection, the entire mass was 
delivered from the proximal and antero- 
lateral portion of the thigh. Considerable 
difficulty was encountered in dissecting 
the capsule of the tumor from the lateral 
aspect of the ascending pubic ramus and 
symph 3 ’^sis, to which it was firmly adherent. 

The part of the tumor in the thigh 
was removed as one specimen. The 
sacrotuberous ligament was presen'^ed and 
the sciatic nen^e identified and protected 
from injury. It was necessar}'’ to divide 
numerous branches of the pudendal nerves 
and to clamp, tie, or coagulate the many 
hemorrhoidal and pudendal veins. Hemo- 
stasis was obtained, and two Pemose 
tube drains were inserted, one in the ischio- 
rectal fossa, the other in the large space the 
tumor had occupied over the lateral aspect 
of the pubic and ischial rami, and brought 
out through a separate stab incision. The 
hamstring muscles were reattached to the 
ischiorectal tuberosity, ischial and pubic 
rami, and the remaining superficial tissues 
were closed \vith interrupted sutures. 


During operation, the patient received 
a transfusion of 500 c.c. of blood. Hfe 
general condition throughout the procedure 
was good. 

The impression obtained from visualiza- 
tion and removal of this large mass, wliidi 
measured about 25 X 15 cm., was that it 
was a benign lesion. 

Diagnosis: Osteochondroma, vety large, 
question of malignancy, arising from the 
junction of the right ischial and pubic rami, 
filling the ischiorectal fossa and extending 
down into the posterolateral, medial, and 
anteromedial thigh. 

postoperative Course: Convalescence 
was uneventful ; the wound healed by first 
intention. 

Clinical Diagnosis: Osteochondrosar- 
coma. 

Roentge7i Diagnosis: Osteochondrosar- 
coma. 

Operative Diagnosis: Osteochondroma. 

Microscopic Diagnosis: Osteochondro- 
sarcoma. 

605 Commonwealth Ave. 

Boston 15, Mass. 





CASE REPORTS 


Cardiospasm' 

MAJOR OSCAR N. MAYO, M.C., A.U.S. 
and 

LT. COL. JACK SPENCER, M.C., A.U.S. 

Cardiospasm usually presents a clinical 
picture characterized by epigastric pain or 
discomfort, dysphagia, and regurgitation 
of food. No difficulty is encountered, 
as a rule, in establishing the clinical di- 
agnosis and the roentgenographic con- 
firmation. Cases have been reported, how- 
ever, in which file symptoms were obscure 
or the real diagnosis was masked b)’’ pul- 
monary complications. 

In a case of cardiospasm recently seen 
by us there were no noticeable symptoms; 
pulmonary complications were present, and 
a mediastinal mass was found which was 
not explained until fluoroscopic examina- 
tion was made of the esophagus, with bar- 
ium. 

Shelburne (6) reported a case of cardio- 
spasm in which the dilated esophagus was 
thought to represent a mediastinal ab- 
scess. There was only a slight degree of 
dysphagia, which contributed to the error 
in diagnosis. Mitchell (4) cited several cases 
from the hterature in which the dilated 
esophagus was mistaken for a mediastinal 
tumor. One of these cases was subjected 
to roentgen therapy to the mediastinum 
on the basis of the mistaken diagnosis. 
Mitchell also quoted a case, reported 
by Schmidt, in a six-year-old girl with 
a diagnosis of aspirational pneumonitis, 
which could not be controlled until 
dilatation of the esophagus had been car- 
ried out. Another case was reported in 
which for ten years the diagnosis had been 
pleuritis mediastinalis, because the con- 
dition was associated with periodic attacks 
of fever and pulmonary symptoms. Samp- 
son (5) reported one case in which the pre- 
senting symptoms were referable to a lung 



Fig. 1 . Roentgenogram showing aspirational pneu- 
monitis due to esophageal overflow in the right lower 
lobe, limited by the interlobar septum above. The 
right diaphragm is elevated, indicating atelectasis. 
The mediastinal mass representing the dilated esopha- 
gus, extending to the right, can be seen. 

abscess due to esophageal overflow, as- 
sociated with the cardiospasm. 

CASE REPORT 

A 26-year-old colored male was admitted to the 
Fort Bliss Station Hospital on Aug. 31, 1942, with a 
diagnosis of acute gonorrhea of two weeks’ duration. 
He had also an acute upper respiratory infection of 
four days’ duration. 

Except for slight injection of the nasopharynx 
and the urethral discharge there were no abnormal 
findings on physical examination. The admission 
temperature was 100° F., the pulse rate was 78, 
and the respiration was 18 per minute. The Kahn 
test was negative. Blood studies revealed no 
anemia. The urine contained pus and gram-nega- 
tive diplococci. 

The gonorrheal infection was controlled with oral 
chemotherapy and the temperature returned to 
normal within t\venty-four hoiurs and remained 
normal throughout the patient’s stay in the hospital. 


’ From the Roentgenological Service, Station Hos- 
pital, Fort Bliss, Texas. Accepted for publication in 
January I944, 
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Fig. 2. Roentgenogram showing the barium-filled Fig. 3. Roentgenogram taken after amyl nitrite 
dilated, tortuous esophagus. The constriction of the inhalation, showing barium in the dilated stomach, ffitli 
cardiac portion is clearly seen. some remaining in the esophagus. 


On account of the respiratory infection, the possi- 
bility of pneumonia was considered and x-ray 
examination requested. A roentgenogram of the 
chest. Sept. 3 , showed changes in the right lower 
lung field, considered to be pneumonia, and a 
mediastinal mass extending toward the right, 
which was not explained. 

The patient made an uneventful recover}^ and fur- 
ther roentgenographic studies were made. Fluoro- 
scopic examination with barium showed the dilated 
esophagus, with obstruction at the cardia, thus es- 
tablishing the diagnosis of cardiospasm (Fig. 2). 
With the dilated esophagus filled with the barium 
solution, the patient was given an inhalation of amyl 
nitrite. Fluoroscopically, a partial relaxation of 
the cardia was obsen'ed and some of the solution 
passed into the stomach ; a large amount of barium, 
however, remained in the esophagus (Fig. 3). 

At a later date a routine check-up chest examina- 
tion was made and a small patch of unsuspected 
aspiration pneumonitis was obsen'ed in the lower 
lung field. The patient presented no symptoms 
at this time that would lead one to suspect the 
disease in the left lung. 

On careful questioning, the patient admitted tliat 


for five or six months he had experienced a dis- 
comfort or a sense of fullness on drinking or eating, 
for which he had consulted physicians on two i 
ferent occasions. He had discovered that 
ing a full meal the discomfort could be relieve 
voluntar}"- vomiting and at times he had raised oo 
with the vomitus. He had lost about fifty pountis m 
weight during the past year. He denied any un 
coughing and there had been no strangling spe 

DISCUSSION 

Roentgenologically, the typical 
cardiospasm offers no diagnostic difficu le 
when properly examined. On the roen ge 
ogram, without barium in the esophagus, 
there is usually seen in the advanced cas 
wide supracardiac shadow, i 

the right and suggesting a 
mass or cardiac enlargement (Fig. 1)- 
oroscopic examination with^ banum 
pension in the esophagus is, of V 
essential. The case recorded here ag 
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illustrates the importance of studying the 
barium-filled esophagus in the presence of 
obscure clianges in the mediastinum and 
the medial portion of the lungs. Fluoros- 
copy and a roentgenogram with barium 
in tlie esophagus revealed the dilated 
esophagus filled with fluid and food par- 
ticles. At the esophageal orifice there was a 
constriction wdth only a trickle of barium 
passing into tlie stomach. With the in- 
halation of amyl nitrite, the cardia relaxed 
and a portion of the esophageal contents 
passed into the stomacli. The degree of 
relaxation and the amount of esophageal 
contents passing into the stomach will vary 
with the stage of the disease. This is an 
important procedure in tlie differential 
diagnosis of cardiospasm and carcinoma, 
since in the latter, because of the infiltra- 
tion, there will be no relaxation of the 
cardia. Kornblum and Fisher’s (3) report 
of 3 cases of dilated esophagus with car- 
cinoma emphasizes tlie importance of a 
careful study and, also, some of the diffi- 
culties encountered in a differential diag- 
nosis, particularly in the older age group. 

SUMMARY 

A case of cardiospasm is presented with 
several features of interest: 

1. Symptoms were not sufficiently ap- 
preciated by the patient to cause him to 
impress upon the physicians who previously- 
examined him the necessity for x-ray 
examination. 

2. There developed an aspiration pneu- 
monitis, undoubtedly due to an esophageal 
overflow and aspiration of some of the 
esophageal fluid. Thus, the pulmonary 
complication prompted further investiga- 
tion and the roentgenographic studies 
disclosed the condition. 

3. The true nature of the mediastinal 
mass was not determined until the esoph- 
agus was studied fluoroscopically with a 
barium mixture. 

4. The importance of fluoroscopic stud- 
ies of chest conditions, particularly with 
barium paste in the esophagus, is again 
emphasized. 

Station Hospital 
Fort Bliss, Texas 
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Aberrant Pancreatic Tumor in the 
Duodenal WalP 

SAMUEL BROWN, M.D., KAMILLO FLACHS, M.D., 
and PHILIP WASSERMAN, M.D. 

Cincinnati, Ohio 

According to Ewing, the duodenum is 
the common site for aberrant pancreatic 
tissue, which infrequently gives rise to a 
new growth. Such a case has recently 
come under our observation. Because of 
the rarity of the lesion and the interesting 
x-ray findings, we believe that it merits a 
detailed report. 

Mrs. I. S., age 64, was admitted to the Jewish 
Hospital on Dec, 10, 1942, because of pain in the 
abdomen, loss of appetite, “sour stomach,” and fre- 
quent vomiting during the preceding two months. 
The ph 3 'sical examination revealed no palpable 
masses in the abdomen. There was some tender- 
ness in the region of the epigastrium upon deep 
pressure. Clinical laboratory studies showed noth- 
ing remarkable. 

A complete x-ray study of the gastro-intestinal 
tract was carried out. A plain view of the abdomen 
showed no dense shadows in the region of the gall- 
bladder suggestive of stones. After the oral ad- 
ministration of tetraiodophenolphthalein sodium dye 
the gallbladder failed to fill. A barium-meal study 
showed the stomach to be of normal size and shape 
without filling defects. The bulb ivas of normal 
size and shape, containing both barium and gas 

» From the Departments of Roentgenology and 
Pathology, the Jewish Hospital, Cincinnati, Ohio. 
Accepted for publication in November 1943. 
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Fig. 1. Aberrant pancreatic tumor in the duodenal 
wall. Barium study, showing normal appearing stomach 
and bulb of normal size and shape. 


minute area of reddish flecking that extended tomni 
the tumefaction in the wall. 

IMicroscopic studies of the mass in the duodenal 
wall showed a new growth arising from pancreatic 
tissue. Since the pancreatic tissue of the head, 
which was attached to the ascending loop of tis 
duodenum, was free of tumor formation, it was con- 
cluded that the new growth originated from aberrant 
pancreatic tissue in the duodenal wall. Further- 
more, the character of the tumor strongly suggested 
that the aberrant tissue was ductal in origin. 

CONCLUSION 

A case of a tumor in the duodenal wal! 
arising from an aberrant pancreas is re- 
ported. X-ray examination made possible 
localization of the new growth in tbe 
ascending portion of the duodenum. 

707 Race St. 

Cincinnati, 2 Ohio 


(Fig. 1). In the right lateral position the stomach 
and duodenum were found to be in normal relation 
to the surrounding structures, with the duodenal 
loop outlined through its entire course; the un- 
usual feature was that the latter contained gas with 
only a little of the barium mixture irregularly dis- 
tributed in its lumen (Fig. 2). On the following 
day only a small amount of barium was obserced 
in the colon, the rest having been vomited shortly 
after examination. A barium enema revealed no 
obstruction or deformity in the entire com-se of the 
colon. The diagnosis was a probable gallbladder 
lesion. 

Ten days later re-e.\amination of the gallbladder 
following intravenous injection of tetraiodophenol- 
phthalein revealed a uniform filling of only moderate 
density. In the right lumbar region was a large 
oval pocket containing gas, apparently in the duo- 
denum. a rather unusual finding in the absence of 
gas in the stomach (Fig. 3). A second barium-meal 
examination again revealed a stomach of normal 
size with a markedly dilated duodenum ending 
abruptly at the inferior angle (Fig. 4). In the right 
lateral position the ascending portion of the duo- 
denum presented a contour deformitv encroaching 
upon its lumen, apparently causing stenosis (Fig. 5). 
Since the deformity appeared to be within the duo- 
denum, an extrinsic lesion was excluded and the 
diagnosis of a new growth originating in the duo- 
denum was made. 

The patient was operated upon and a tumor, which 
was readily located in the ascending portion of the 
duodenum, was resected. When the resected seg- 
ment was examined a true stenosis of considerable 
degree was found, apparently due to an obvious 
palpable mass involving the wall. The mucosa was 
essentially normal. Its only abnormality was a 
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Direct Current Combined with X-Ray 
Therapy: Case of Kaposi Sarcoma 
Thus Treated^ 

HARRY SIGEL, M.D. 

Cincinnati/ Ohio 


The use of direct current in combination 
ith x-ray therapy in order to increase e 
ficaev of the latter has not been re- 
oTted, although it has been known for soin 
me. Our basis for this procedure is 
ecessitjs therefore, purely theoretical- 
In the case to be reported treatmen 
iven with the following 
ictors: 120 kv.p., 5 ma. filament cu > 
mm. A1 filtration, 25 cm. distance, 
utput of the apparatus was lo r pe ^ 
te. Each area received a total of 1,- 

■he electrical apparatus consisted o 

rdinarj' galvanic machine an a p 
lectrodes made of felt pads soaked^>^ 
ormal saline. The positive e ec r 
laced over the tumor area and Uie 
tive electrode over a nearby area, 

Id* 

I From the Department of . 
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Figs. 2-5. Aberrant pancreatic tumor in the duodenal wall. Fig. 2. Right lateral view showing only a 
small amount of barium in the duodenal loop, irregularly distributed in its lumen. Fig. 3. Gas-filled pockety in 
the right lumbar region. Fig. 4. Normal stomach and dilated duodenum. Fig. 5. Right lateral view showing 
contour deformity of ascending portion of the duodenum and stenosis. 


the lines of force would travel as directly 
as possible through the region of the tumor. 
The positive electrode was made as small 
as possible but large enough to cover the 
entire tumor area. The purpose of this 
arrangement was to produce the greatest 
possible current density at the site of the 
lesion. The x-rays were directed through 
the positive electrode into the tumor area. 
The plan followed was to give direct cur- 
rent first for about ten minutes, then to 
begin x-ray irradiation while the current 
was still on and continue both until the 


desired x-ray dose (150 r) had been de- 
livered. Direct current was applied to 
the limit of tolerance as judged by the sen- 
sation of pain or discomfort. 

V. R., a 67-year-old Italian tailor, was admitted 
because of edema of the left lower extremity and 
widespread involvement of the skin by the bluish 
tumors characteristic of hemorrhagic sarcoma. The 
patient had first noticed these lesions about five years 
prior to admission. 

Examination showed a brawny edema of the left 
lower leg and foot with purplish discoloration of the 
skin of that area. On the left plantar surface were 
numerous hemorrhagic verrucous lesions. The right 
foot also showed diffuse involvement by lesions of 
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Fig. 3. A Right hip area before treatment. B. Left thigh area before treatment. C. Right 
hip area ten days after combined treatment was completed (1,500 r), showing intense erythema. 

D. Left thigh area taken at same time as C, showing slight erythema following x-ray th^apy alone. 

E. Right hip six weeks after combined treatment was completed, showing slight residual. F. Left 
thigh area taken at same time, as E, showing definite residual reaction. 
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portals. Even though the experimental 
area was larger to start with and more 
prominent, it still showed some greater 
degree of recession than did the control 
area. The second pair of lesions was more 
satisfactor}’’ for comparison because, as 
noted above, the areas were of about the 
same size and prominence, and the size of 
the portals was exactly the same. In this 
pair, a much greater amount of residual 
disease was noted in the control area than 
in the experimental area. 

Although this case was very suitable for 
our experimental purposes because of the 
multiplicity of similar lesions, the char- 
acteristic radiosensitivity of the tumors 
was a handicap, since the control areas 
could be expected to respond to x-ray 
alone and the differences in response avouM 
be difficult to measure. However, certain 
appreciable differences did emerge from 
the two types of treatment. First, the skin 
er}’’thema produced by the combined treat- 
ments appeared earlier, was much more in- 
tense, and persisted longer. This may have 
been due to the fact that D.C. therapy 
produced electrolytic effects near the elec- 
trode, and this, plus skin irritation, caused 
a hyperemia which increased scattering 
and thus increased the effects of irradia- 


tion. On the other hand, these difference 
may be due to the increase in radiosensi 
tivity by prolongation of ionization. This 
of course, will require further study 
Second, the experimental combined treat 
ment areas showed a greater response tha: 
did the control areas. 

Although I have employed this combine 
tion of direct current and x-rays in lot 
other types of malignant tumor since 193' 
none of these was studied as completely a.- 
this case of hemorrhagic sarcoma of Kaposi. 

CONCLUSIONS 

A case of hemorrhagic sarcoma of Kaposi 
was treated by x-ray therapy combined 
with local galvanic current to the lesion. 
In spite of the radiosensitivity of these 
tumors, it was possible to detect definite 
differences in the erythema produced by 
and the clinical response to the combined 
treatment as compared with control lesions 
treated by x-ray therapy alone. 

Note; The author is grateful to Dr. H. L 
Claassen and Dr. Leon' Goldman for their help n™ 
encouragement, to Dr. Anthony C. Cipollaro or 
his critical review and suggestions for future stuoib, 
and to Dr. Ira I. Kaplan, under whose direction 
this project was started. 

Cincinnati Genera) Hospital 
Cincinnati 29, Ohio 
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Anesthetics Used in Connection with Roentgenology 


Only occasionally is the anesthetist faced 
with the necessity of administering an anes- 
thetic agent while roentgenologic equip- 
ment is in use and sparks are therefore 
being generated. T\Qien such a necessity 
arises in the hospital, it is usually either in 
the operating room or the roentgenologic 
laboratory. Whatever the situation in the 
hospital, the anesthetist is always aware 
that where there is a spark there is danger 
of explosion. Such a disaster is so serious 
that no avoidable risks of it should be taken 
and no possible precautions against it 
omitted (1, 2, 3). The precautions are 
both positive and negative. 

Among the negative measures, the first 
can be stated in the form of a rule; No 
inflammable anesthetic agent should be 
administered in a room where roentgeno- 
logic equipment is being used. Accord- 
ingly, some of the commonly employed 
agents that should not be used near “five” 
roentgenologic equipment include ether, 
alone or in combination with any other gas, 
ethyl chloride, and cyclopropane. More- 
over, use of chloroform in these circum- 
stances is not advised, although that agent 
is not inflammable. The darkened condi- 
tion of the room makes it impossible to ob- 
serve the patient well. 

Of the positive safety measmes, perhaps 
the first is the following; When roent- 
genologic equipment is brought into the 
operating room, the regular machine for 
administering nitrous oxide, which is 
equipped with an ether bottle, should be 
removed from the room and a special ni- 
trous oxide-oxygen machine, not equipped 
with an ether bottle, should be substi- 
tuted. This same special machine is the 


one to be used in the roentgenologic labora- 
tory if nitrous oxide is to be administered. 

Further positive measures have to do 
with the choice of agent or method and, in 
some cases, with dose and technic. Some 
years ago it was not easy to find a safe 
anesthetic agent or method for use when 
roentgenologic equipment had to be em- 
ployed. The range of choice was limited. 
Now, however, the range of choice is wide, 
and there is no good excuse for departing 
from safe principles. Where roentgeno- 
logic equipment is in use, therefore, local, 
regional, spinal, or intravenpus methods 
of anesthesia may be employed, with 
agents appropriate to these methods; if it 
is desirable to employ the inhalation 
method, the agent should be nitrous oxide, 
combined with oxygen but without ether. 
Preliminary medication also is desirable. 
With morphine or atropine given by hypo- 
dermic injection and pentobarbital so- 
dium (nembutal) given by mouth, it is 
possible to control the patient by means of 
nitrous oxide and oxygen, without ether. 
An additional agent and method come up 
for consideration when a child who has 
aspirated a foreign body into the trachea 
is to be subjected to bronchoscopy. Under 
these circumstances solution of tribromo- 
ethanol (avertin with amylene hydrate) is 
administered by rectum, the usual dose 
being 100 mg. per kilogram of body weight. 
Preliminary medication is not used in 
such cases. 

Because of the current favor in which 
intravenous anesthesia is held, it merits 
special consideration. Intravenous anes- 
thesia may be used where roentgenologic 
equipment is employed, but the agent 
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must be given in small doses so that the 
patient’s invisible breathing can be heard 
and anoxemia eliminated in so far as pos- 
sible. Intravenous anesthesia, nitrous ox- 
ide 50 per cent and oxygen 50 per cent, and 
preliminary medication, make a safe com- 
bination that may be used under practi- 
cally all circumstances. Probably this is 
the method of choice for use under the cir- 
cumstances here discussed. 
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CANCER TEACHING DAY 

Tuesday, Oct. 17, will be observed as Cancer 
Teaching Day at Ithaca, New York, the program 
being presented under the auspices of the Medical 
Society of the Countj^ of Tompkins, the Medical 
Society of the State of New York, and the Division 
of Cancer Control of the New York State Depart- 
ment of Health. 

At the afternoon session (4 p.m.) Dr. John H. 
Garlock of Mt. Sinai Hospital, New York City, will 
speak on Carcinoma of the Colon, and Dr. John J. 
Morton of Strong Memorial Hospital, Rochester, on 
Bone Tumors. The speakers at the evening session 
will be Dr. Andrew H. Dowdy, of the University of 
Rochester, on Epithelioma of the Skin, and Dr. 
Frank Adair of Memorial Hospital, New York City, 
on Carcinoma of the Breast. 


OHIO RADIOLOGICAL SOCIETY 

At tlie annual meeting of the Ohio Radiological 
Society, officers for 1944-45 were elected as follows: 
President, Clarence E. HulTord, M.D., Toledo; 
Vice-President, Harold G. Reineke, M.D., Cincin- 
nati; Secretary-Treasurer, Henry Snow, M.D., Day- 
ton. Ralph W. Holmes, M.D., of Chillicotlie, and 
John Newton, M.D., of Cleveland Heights, were 
elected to the Executive Council. 


PITTSBURGH ROENTGEN SOCIETY 

The newly elected officers of the Pittsburgh Roent- 
gen Society are as follows: President, William J. 
McGregor, M.D., Pittsburgh; Vice-President, James 
R. Gemmill, M.D., Monesson; Secretary -Treasurer, 
Lester M. J. Freedman, M.D., Pittsburgh. 

INFORMATION FOR AUTHORS 

Radiology has recently prepared a booklet of 
Information for Authors, including suggestions for 
improved illustrations. The Editor will be glad to 
send a copy of this, upon request, to anyone who an- 
ticipates contributing to this journal. 


In Memoriam 

RUDOLPH JEROME PRICE, M.D. 
1895-1944 

Dr. Rudolph Jerome Price of Dayton, Ohio, died 
on June 8th as a result of injuries sustained in an 
automobile accident. Doctor Price was bom in 
Richmond, Indiana, in 1895. He was graduated 


from Earlliam College in 1918 and from the Univer- 
sity of Michigan Medical School in 1923. He re- 
ceived the French Croix de Guerre for his services 
in the First World War and had recently been ap- 
pointed by the Army as a consultant at Wright 
Field. He was radiologist at the Good Samaritan 
Hospital, Dayton, and secretary of the Dayton Hos- 
pital Board. 

Doctor Price was a diplomate of the American 
Board of Radiology and a member of the American 
College of Radiology, the American Roentgen Ray 
Societjq and the Radiological Society of North 
America. 



Frederick C. Martin 


FREDERICK C. MARTIN 
1884-1944 

Radiologists throughout the country will learn 
with sincere regret of the death, on Aug. 20, after 
a prolonged illness, of Frederick C. Martin, mana- 
ger of the Eastman Kodak Company’s Medical 
Sales Division. 

Mr. Martin was bom in Philadelphia sixty years 
ago. He had been associated with the Eastman Ko- 
dak Company since 1916 and head of the Medical 
Sales Division since 1929. He was a familiar figure 
at gatherings of radiologists, where he presided as 
a genial host over the exhibits of the Eastman Kodak 
Company. To his technical knowledge and unfail- 
ing co-operation many in our specialty are deeply 
indebted. His helpful counsel and friendly service 
will be greatly missed. 
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Books Received 

Books received are acknowledged under this head- 
ing and such notice may be regarded as recognition 
of the courtesy of the sender. Reviews will be pub- 
lished in the interest of our readers and as space per- 
mits. 

The G.astro-Intestinal Tjract. A Handbook of 
Roentgen Diagnosis. By Fred Jenner Hodges, 
B.S., M.D., Professor of Roentgenology’-, Univer- 
sity of iCchigan Medical School, Ann Arbor, 
IHichigan. A volume of 320 pages, with numerous 
illustrations. Published by The Year Book Pub- 
lishers, Inc., 304 S. Dearborn St., Chicago, lU. 
Price So. .50. 

The Practice of Medicine. By Jonath.an 
Campbell IMe.akins, M.D . , LL.D . , Brigadier, Dep- 
uty Director General of Medical Sendees, Royal 
Canadian Army Aledical Corps; Professorof Medi- 
cine and Director of tlie Department of Medicine, 
McGill University; Physician-in-Chief, Royml Vic- 
toria Hospital, Alontreal; Formerly Professor of 
Therapeutics and Clinical Medicine, University of 
Edinburgh ; Fellow of the Royal Society of Edin- 
burgh; Fellow of the Royal Society of Canada; 
Fellow of the Royal College of Physicians, London; 
Fellow of the Royal College of Physicians, Edin- 
burgh; Honorary Fellow of the Royal College of 
Surgeons, Edinburgh : Fellow of the Royal College 
of Physicians, Canada; Fellow of the American 
College of Physicians: Honorary Fellow of the 
Royal Society of Medicine. A volume of 1,444 
pages, with .517 illustrations, including 4S in color. 
Published by the C. V. Mosby Co., St. Louis, 
Mo. Fourth Edition, 1944. Price SIO.OO. 


Book Reviews 

The P.ithogexesis of Tuberculosis. By Arnold 
R. Rial, M.D.. .Associate Professor of Pathology, 
The Johns Hopkins University School of Aledi- 
cine, Baltimore. A volume of 969 pages; 35-page 
index; 89 figures; 20 tables; 1417 references; 
4 charts. Published by Charles C. Thomas, 
Springfield, 111. Price -SlO.oO postpaid. 

In the course of clinical obsen-ations and experi- 
mental investigation a great wealth of data accu- 
mulates along with conclusions and deductions, 
some of which rest on safe grounds and others on 
questionable cadence and unjustified generaliza- 
tions and extrapolations. The result is not infre- 
quently a chaotic mass of statements, of contradic- 
tions and controversies. Many workers in the field 
of tuberculosis have felt that such a state of affairs 
has been readied in tlie most fundamental field of tu- 
berculosis researdi concerning the pathogenesis of 
the disease. That this is so is obvious when it is re- 


called that primar}’ infection is considered absolutely 
benign by some authors and potentially most danger- 
ous by others; that it is believed by some to confer 
upon its bearer protection against later infection, 
while other workers claim that it increases the wl- 
nerability to subsequent infections. Examples of 
such unsolved controversies could be multiplied. 

Doctor Rich, with his associates, has contributed 
significant studies to the pathogenesis of tuberculo- 
sis since 1929. Even his first paper in this field ques- 
tioned and attacked established concepts and gave 
evidence that he had critical!)' approached his prob- 
lems. One ma)' assume that in the inteivening fif- 
teen years he has spent much time and thought in 
digesting past and current publications, in critically 
analyzing the data from the literature as well as his 
own experimental studies. The result is a monu- 
mental book in which the available knowledge has 
been scrutinized, probed, and resynthesized in a 
more thorough and searching manner tlian ever be- 
fore. He has furnished a profoundly satisfying study 
of the problem. All factors operative in producing 
and modifying tuberculosis are carefully analyzed: 
the bacillus, as to its biochemical activities, its dos- 
age and virulence; the host as to his native and ac- 
quired resistance against the background of en- 
vironmental conditions. 

The style is clear and lucid and this reviencr 
found the book stimulating and, at times, exciting. 
Doctor Rich takes many excursions away from tu- 
berculosis into general pathological and biologica 


principles; this adds validity and a broader 


The aim of this critical analysis was not, 
could not have been, a definitive solution of all con 
troversial matters and open problems. It was raUU 
an attempt to bring order and clarity out oHne 
existing chaos, to form plausible and 
working hypotheses, to separate acceptabe ac 
from non-acceptable fancy, to show deary " 
knowledge is incomplete and where further s u > 
necessary. This reviewer believes that Doctor i 
has in all essentials achieved his aims. 

Controversy and disagreements will, of course. 

tinue; but they may now proceed on a field t 
been well cleared of worthless rubble, an ^ 


of possible controversy' are better defined . Incan 


phases of the problems one may arrh e at some 


different conclusions than Doctor 
This, I believe, is mainly due to the fact t at 
may differ with him in regard to the e p 
gives to certain sets of facts. Eveiy' nor 
ally puts the greatest confidence in his o""’ . “ 
tools. Doctor Rich’s are those °f 
pathology’. Others may feel, as does tl ■ 

1, , rfll.roentuenoiOr''- ’ 


that evidence derived from clinical, 


and pathologico-anatomical work rnig i 


done, the 


been given more weight. If this liaa 

whole structure and content of this bo nracti- 


provided many more obvious applications 


cal work in tuberculosis. 


If this had been < 
c 

to piacti- 

But tlierc should a® 


mistake about tliis: anybody who is 


really inter- 
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ested not only in knowing the disease tuberculosis 
but in understanding it should read and study this 
volume. The most fundamental facts and inter- 
pretations of the mechanism of tuberculosis are here, 
even if the autlior does not always provide the few 
intervening steps between fundamentals and prac- 
tice. If you think that understanding is a pertinent 
function of knowledge, you will want to read Doctor 
Rich’s book. 

Tuberculosis of the Ear, Nose, and Throat: 
Including the Larynx, the Trachea, and the 
Bronchi. By Mervin C. Myerson, M.D., 
New York City. A volume of 291 pages, with S9 
illustrations. Published by Charles C Thomas, 
Springfield, 111. Price, .$5.50. 

From an experience with over ten thousand cases 
of tuberculosis. Doctor Myerson has prepared this 
concise monograph. In the first half he discusses a 
thousand cases of tuberculosis of the larynx; the 
second half is devoted to tuberculosis of the ear, 
nose, oral cavit}', tongue, tonsil, pharynx, esopha- 
gus, trachea, and bronchi. 

In his Introduction tlie author states his purpose: 
“to bring up-to-date our knowledge of tuberculosis 
of the structures which come under the care of the 
otolar 3 mgologist and bronchoscopist ... to serve all 
those whose studies and interests encompass the 
field of tuberculosis of tlie upper and lower respira- 
tory passages.” He has produced a most practical 
volume for the busy specialist in the field of oto- 
larjmgology. It is well illustrated with drawings and 
photographs, and appropriate case histories are in- 
cluded. 


Atlas of Ovari^yn Tumors. By Gemma Barzilai, 
M.D. New York City. Preface by Fred W. 
Stewart, M.D., Pathologist, Memorial Hospital 
for the Treatment of Cancer and Allied Diseases, 
New York City. A volume of 264 pages with 
258 original illustrations, 45 in colors on 58 plates. 
Published by Grune & Stratton, 443 Fourth Ave., 
New York, N. Y. Price (cloth) $10.00. 

Doctor Barzilai’s Atlas of Ovarian Tumors is a 
clear, concise, well organized, and thoroughly illus- 
trated loose-leaf handbook. 

The consideration includes a comprehensive classi- 
fication according to developmental and cyclic 
phases of the graafian follicle; structures traceable to 
the different stages of the development' of the male 
gonad; structures traceable to the early mesen- 
chymal core of the ovary ; structures traceable to a 
totipotent cell; structures traceable to tissue nor- 
mally found in the extrafollicular portion of the 
ovary ; structures belonging to organs that are nor- 


mally adjacent to the ovary; and lastly secondary 
tumors. 

The subject matter on each tumor has a con- 
venient marginal index indicating the compre- 
hensive consideration of all the phases in which 
the clinician and pathologist might be interested. 
This uniform method of discussion with indexing is 
especially helpful for comparison of the various 
ovarian neoplasms. 

The fifty-eight plates showing histologic struc- 
ture are excellent and with the exact descriptions 
give the Atlas maximum teaching value. Every 
pathologist and every medical library will find fre- 
quent use for this contribution to the relatively new 
field of tumors of the endocrine glands. 

Psychiatry and the War. A Survey of the Sig- 
nificance OF Psychiatry and Its Relation to 
Disturbances in Human Behavior to Help 
Provide for the Present War Effort and 
for Post War Needs. Edited by Frank J. 
Slapen, M.D., Physician-in-Chief, Henry Ford 
Hospital, Detroit, Michigan; Trustee, McGregor 
Fund. A volume of 505 pages. Published by 
Charles C Thomas, Springfield, 111. Price $5.00. 

This book is a carefully assembled record of the 
Conference on Psychiatry held at Ann Arbor, Mich- 
igan, October 22, 23, and 24, 1942, at the invitation 
of the University of Michigan and the McGregor 
Fund. The conference material is presented in five 
parts, which makes for ease of reference. The head- 
ings for the subject matter dealt with in each part 
are simple and explicit. Under the first head, "The 
Philosophy of Psychiatry,” psychiatry is defined 
and its relation to psychology, medicine, smgery, 
pediatrics, and geriatrics is reviewed by leaders in 
psychiatric thought. Research in Psychiatry; Psy- 
chiatry in the Training, Experience, and Education 
of the Individual, and Psychiatry and the War are in 
turn painstakingly discussed. In part V follow two 
symposia which have for their purpose the synthesis 
and application of the thoughts expressed in the more 
formal presentations. The volume closes with an in- 
dex of 49 pages which is sufficiently detailed to be of 
real reference value. A unique and helpful charac- 
teristic of the book is the epitomizing summary in 
terse words or phrases at the beginning of each of the 
formal articles. Incidentally, it may be remarked 
that the volume represents not only good editing but 
also good bookmaking. 

This book, as a record of the thoughts and the 
judgments of many of the leaders in psychiatry and 
kindred fields, includes in its pages the dynamics for 
the formulation of thoroughgoing perspectives and 
the crystallizing of constructive attitudes. It merits 
thoughtful perusal by the serious minded, including 
physicians, educators, sociologists, administrators, 
and men of research. 
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Books Received 

Books received are acknowledged under this head- 
ing and such notice may be regarded as recognition 
of the courtesy of the sender. Reviews will be pub- 
lished in the interest of our readers and as space per- 
mits. 

The Gasteo-Intestinal Tract, A Handbook of 
Roentgen Diagnosis. By Fred Jenner Hodges, 

B. S., M.D., Professor of Roentgenolog}% Univer- 
sity of Michigan Medical School, Ann Arbor, 
Michigan. A volume of 320 pages, with numerous 
illustrations. Published by The Year Book Pub- 
lishers, Inc., 304 S. Dearborn St., Chicago, 111. 
Price -So. 50. 

The Practice of Medicine. By Jonathan 

C. \mpbellMbakins,M.D.,LL.D., Brigadier, Dep- 
uty Director General of IHedical Services, R 05 M 
Canadian Army Medical Corps; Professorof Medi- 
cine and Director of the Department of Medicine, 
IMcGill University; Physician-in-Chief, Royal Vic- 
toria Hospital, Montreal; Formerly Professor of 
Therapeutics and Clinical l\Iedicine, University of 
Edinburgh; Fellow of the Royal Society of Edin- 
burgh; Fellow of the Royal Society of Canada; 
Fellow of the Royal College ofPhysicians,London; 
Fellow of tlie Royal College of Physicians, Edin- 
burgh; Honoraiy' Fellow of the Ro}^! College of 
Surgeons, Edinburgh ; Fellow of the Royal College 
of Physicians, Canada; Fellow of the American 
College of Physicians; Honoraiy' Fellow of the 
Royal Society of Ivledicine. A volume of 1,444 
pages, with 517 illustrations, including 48 in color. 
Published b)- the C. V. Mosby Co., St. Louis, 
Mo. Fourth Edition, 1944. Price SIO.OO. 


Book Reviews 

The Pathogenesis of Tuberculosis. By Arnold 
R. Rich, M.D., Associate Professor of Patholog 3 % 
The Johns Hojikins University School of Medi- 
cine, Baltimore. A volume of 969 pages; 35-page 
mde.x; 89 figures; 20 tables; 1417 references; 
4 charts. Published by Charles C. Thomas, 
Springfield, 111 , Price SI0..50 postpaid. 

In the course of clinical observations and experi- 
mental investigation a great wealth of data accu- 
mulates along with conclusions and deductions, 
some of which rest on safe grounds and others on 
questionable evidence and unjustified generaliza- 
tions and extrapolations. The result is not infre- 
quenth’ a chaotic mass of statements, of contradic- 
tions and controversies. Manv workers in the field 
of tuberculosis have felt that such a state of affairs 
has been reached in tlie most fundamental field of tu- 
berculosis research conceniing tlie pathogenesis of 
the disease. That this is so is obvious when it is re- 


called that primary infection is considered absolufth- 
benign by some authors and potentially most danger', 
ous by others; that it is believed by some to confer 
upon its bearer protection against later infection 
while other workers claim that it increases the ra!- 
nerability to subsequent infections. Examples of 
such unsolved controversies could be multiplied. 

Doctor Rich, with his associates, has contributed 
significant studies to the pathogenesis of tuberculo- 
sis since 1929. Even his first paper in this field ques- 
tioned and attacked established concepts and gave 
evidence that he had critically approached his prob- 
lems. One may assume that in the interv'eniug fif- 
teen years he has spent much time and thought in 
digesting past and current publications, iii critically 
analyzing the data from tlie literature as well as his 
own experimental studies. The result is a monu- 
mental book in which the available knowledge has 
been scrutinized, probed, and resynthesized in a 
more thorough and searching manner than ever be- 
fore. He has f urnished a profoundly satisfying study 
of the problem. All factors operative in producing 
and modifying tuberculosis are carefully analyzed: 
the bacillus, as to its biochemical activities, its dos- 
age and virulence; the host as to his native and ac- 
quired resistance against the background of en- 
vironmental conditions. 

The style is clear and lucid and this reviemr 
found the book stimulating and, at times, exciting. 
Doctor Rich takes many excursions away from tu- 
berculosis into general pathological and biological 
principles; this adds validity and a broader interest 

The aim of this critical analysis was not, and 

could not have been, a definitive solution of all con- 
troversial matters and open problems. It wasratto 
an attempt to bring order and clarity out of t 
existing chaos, to form plausible and consistcn 
working hypotheses, to separate acceptable acs 
from non-acceptable fancy, to show clearly a 
knowledge is incomplete and where further stu ) 1 
necessary. This reviewer believes that Doctor 'C 
has in all essentials achieved his aims. 

Controversy and disagreements will, of course, c - 

tinue; but they may now proceed on a ^ 
been well cleared of worthless rubble; and ^ 
of possible controversy' are better defined . In r a 
phases of the problems one may arrive at , 

different conclusions than Doctor Rich 
This, I believe, is mainly due to the fact that 
may differ with him in regard to the enip > 
gives to certain sets of facts. Eyety wor . . 
ally puts the greatest confidence in his o"''' 
tools. Doctor Rich’s are those of wr, 
pathology. Others may feel, as does this ^ , 

that evidence derived from clinical, roen 
and pathologico-anatomical work nngi '' 
been given more weight. If haw 


whole structure and content of this 
provided many more obvious applications 
cal work in tuberculosis. But tliere s lo^ 
mistake about tliis: anybody who is rc* 


itopiadi- 

But tliere should be «« 
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NEW JERSEY 

Radiological Society of New Jersey. — Secretary, H. J. 
Perlberg, M.D., Trust Co. of New Jersey Bldg., Jersey 
City. Meetings at Atlantic City at time of State 
Medical Society and midwinter in Newark as called by 
president. 

NEW YORK 

Associated Radiologists of New York, Inc., — Secretary, 
William J. Francis, M.D., 210 Fifth Ave., New York 
City. Regular meetings the first Monday evening of 
the month in March, May, October, and December. 
Brooklyn Roentgen Ray Society. — Secretary-Treasurer, 
Leo Harrington, M.D., 880 Ocean Ave., Brooklyn 26. 
Meets fourth Tuesday of every month, October to April. 
Buffalo Radiological Society. — Secretary-Treasurer, 
Joseph S. Gianfranceschi, M.D., 610 Niagara St., 
Buffalo 1. Meetings second Monday evening each 
month. October to May, inclusive. 

Central New York Roentgen Ray Society. — Secretary- 
Treasurer, Carlton F. Potter, M.D., 425 Waverly Ave., 
Syracuse 10. Meetings are held in January, May, and 
October, as called by Executive Committee. 

Long Island Radiological Society, — Secretary, Marcus 
Wiener, M.D., 1430 48th St., Brooklyn 19. Meetings 
fourth Thursday evening each month at Kings County 
Medical Bldg. 

New York Roentgen Society. — Secretary, Ramsay Spill- 
man, M.D., 115 E. 61st St., New 'York 21, N. Y. 
Rochester Roentgen-ray Society. — Secretary, Murray P. 
George, M.D., 260 Crittenden Blvd., Rochester 7. 
Meetings at convenience of committee. 

NORTH CAROLINA 

Radiological Society of North Carolina. — Secretary- 
Treasurer, Major I. Fleming, M.D., 404 Falls Road, 
Rocky Mount. Meeting with State meeting in May, 
and meeting in October. 

NORTH DAKOTA 

North Dakota Radiological Society. — Secretary, L. A. 
Nash, M.D., St. John’s Hospital, Fargo. Meetings 
by announcement. 

OHIO 

Ohio Radiological Society. — Secretary, Henry Snow. 
M.D., 1061 Reibold Bldg., Dayton 2. Next meeting will 
be held at the time and place of the annual meeting of 
the Ohio State Medical Association. 

Cleveland Radiological Society. — Secretary-Treasurer, 
Don D. Brannan, M.D., 11311 Shaker Blvd., Cleveland 
4. Meetings at 6:30 p.m. on fourth Monday of each 
month from October to April, inclusive. 

Radiological Society of the Academy of Medicine (Cin- 
cinnati Roentgenologists). — Secretary-Treasurer, Sam- 
uel Brown, M.D., 707 Race St., Cincinnati 2. Meet- 
ings held third Tuesday of each month. 

PENNSYLVANIA 

Pennsylvania Radiological Society. — Secretary-Treasurer, 
L. E. Wurster, M.D., 416 Pine St., Williamsport 8. The 
Society meets annually. 

Phe Philadelphia Roentgen Ray Society. — Secretary, 
Robert P. Barden, M.D., 3400 Spruce St., Philadelphia 4. 
Meetings held first Thursday of each month at 8:15 
PjM., from October to May, in Thomson Hall, College 
of Physicians, 21 S. 22nd St., Philadelphia. 

Phe Pittsburgh Roentgen Society.- — Secretary-Treasurer, 
Lester M. J. Freedman, M.D., 4800 Friendship Ave., 
^*^^burgh 24, Pa. Meetings are held on the second 
WMnesday of each month at 4:30 p.m., from October 
to June, at the Pittsburgh Academy of Medicine, 322 
N. Craig St. 


ROCKY MOUNTAIN STATES 

Rocky Mountain Radiological Society (North Dakota, 
South Dakota, Nebraska, Kansas, Texas, Wyoming, 
Montana, Colorado, Idaho, Utah, New Mexico). — 
Secretary, A. M. Popma, M.D., 220 North First St. 
Boise, Idaho. 

SOUTH CAROLINA 

South Carolina X-ray Society. — Secretary-Treasurer, 
Robert B. Taft, M.D., 103 Rutledge Ave., Charleston 16. 
Meeting in Charleston on first Thursday in November, 
also at time and place of South Carolina State Medical 
Association. 

TENNESSEE 

Memphis Roentgen Club. — Chairmanship rotates 
monthly in alphabetical order. Meetings second Tues- 
day of each month at University Center. 

Tennessee Radiological Society. — Secretary-Treasurer, 
J. Marsh Frere, M.D., 707 Walnut St., Chattanooga. 
Meeting annually with State Medical Society in April. 

TEXAS 

Texas Radiological Society. — Secretary-Treasurer, Her- 
man Klapproth M.D., Sherman. 

VIRGINIA 

Virginia Radiological Society. — Secretary, E. Latan6 
Flanagan, M.D., 215 Medical Arts Bldg., Richmond 19. 

WASHINGTON 

Washington State Radiological Society. — Secretary-Treas- 
urer, Thomas Carlile, M.D., 1115 Terry Ave., Seattle. 
Meetings fourth Monday of each month, October 
through May, at College Club, Seattle. 

WISCONSIN ® 

Milwaukee Roentgen Ray Society. — Secretary-Treasurer, 
C. A. H. Fortier, M.D., 231 W. Wisconsin Ave., Mil- 
waukee 3. Meets monthly on second Monday at the 
University Club. 

Radiological Section of the Wisconsin State Medical 
Society. — Secretary, Russell F. Wilson, M.D., Beloit 
Municipal Hospital, Beloit. Two-day annual meet- 
ing in May and one day in connection with annual 
meeting of State Medical Society, in September. 

University of Wisconsin Radiological Conference . — 
Secretary, E. A. Pohle, M.D., 1300 University Ave., 
Madison 6, Wis. Meets every Thursday from 4 to 5 
P.M., Room 301, Service Memorial Institute. 


CANADA 

La Sociele Canadienne-Frangaise d' Electrologie et de 
Radiologic Midicales. — General Secretary, Orig^ne Du- 
fresne, M.D., Institut du Radium, Montreal. Meet- 
ings are held the third Saturday of each month, gen- 
erally at the Radium Institute, 4120 East Ontario 
Street, Montreal; sometimes, at homes of members. 


CUBA 

Sociedad de Radiologia y Fisioterapia de Cuba. — Offices 
in Hospital Mercedes, Havana. Meetings are held 
monthly. 
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ROENTGEN DIAGNOSIS 


THE HEAD AND NECK cranial aspects, leaving the center of the swelling k- , 

ossified; later, when ossification finally occurs in larji 
Proper and Improper Administration of Oily Nasal cephalhematomata, the final picture resembles (k 
Sprays. Bnino L. Griesman. Arch. Otolaryng. 39: inner- and outer-table effect of the adult skull, 
124-136, February' 1944. ^ to the etiologic factors suggested by their study, 

Thirty-one patients between 6 1/2 and 66 years of j-jjg authors say: "We venture to suggest that trauEi 

age, with no history' or evidence of upper respiratory of a dragging nature is the precipitating factor in caua- 

infection, were studied roentgenographically to deter- tjon, but that defective development of the vault bout; 

mine the mechanism of the transmission of intra- hypoprothrombinremia may also play a part; ik 

nasally sprayed oils from the upper to the lower res- haemorrhages may be small and recurrent, and may cc- 

piratory' tract. With the patient seated in a chair, a cur before labour, during labour at the level of the inld 

"flat" roentgenogram was made with the head in the ^he outlet, or in certain instances at both, or 

desired position before the oil was administered, since ^e delayed until after labour.” In view of the possible 

calcifications of the laryngeal cartilages might interfere j-ole of hypoprothrombinemia, the authors recommcnii 

with the shadows cast by the oil mixtures and thus that treatment include a single dose of 10 mg. vitaminK 

confuse the interpretation of the subsequent films. In analogue {2-methyl-l ; 4 naphthoquinone) immediately 

some cases a 1 per cent solution of an ephedrine salt was upon the discovery of the lesion, since such a dose i; 

first sprayed into the nostrils to shrink the tissues and j;;nown to be effective in preventing any apprKial'b 

permit freer distribution of oil. After the oil was jjj prothrombin concentration of the infant, 

sprayed into the nose, exposures were made at certain SvDNEy J. Hawlev, M.B. 

intervals — from a few seconds to several minutes after 

instillation — with the tube, the head, and the plate in . ■ • s r 

exactly' the same position, in order that the distribution Normal Air Encephalograms in Patients with Cos- 
and the gravitation of the oil might be seen. vulsive Seizures and Tumor of the Brain. H. Housw 

This study showed that healthy persons, irrespective Merritt and Charles Brenner. New England J. i « • 

of age. may’ aspirate oil even in therapeutic dosage if 230: 224-225, Feb. 24, 1944. ■ j t 

the oil is improperly administered. The presence or the The development of convulsive seizures in ads ts i- 
absence of tonsils and adenoids and the use of a 1 per considered to be due to irritation of the cerebral cor 
cent solution of an ephedrine salt prior to the adminis- In seeking the cause of this irritation a^ ventricu op " 

tration of oil apparently do not increase the danger of or encephalogram is made to determine the 

oil aspiration. Scarring in the tonsillar beds and injury ance of the ventricles. Should th® . . j.' 

to the posterior pillars after tonsillectomy’ tend to in- be normal, the possibility of a neoplasm 

crease the danger of oil aspiration if the oil is incorrectly to be excluded. The authors, however, 
administered. Oil is carried downward by the force of complete case histories of 3 patients in whom n ^ 

gravity. The decisive factor of safety is the position in appearing ventricular systems were demo . 

which the head is held during and after the administra-' seven, twenty, and thirty months, respectue 
tion of oil. The danger begins and increases with the the initial convulsive seizure but in whom bram ^ 
size of the angle of the backward inclination of the head. tvere subsequently proved. The 
There is no danger when the head is held straight or negative report of an encephalogram ^ 

bent forward, even when massive doses many' times the sidered as definitely excluding the possibi i > 
normal therapeutic dose are employed. The factor of plasm. John B. McA.N'E.xt, - 

safety increases with the size of the angle of the forward 
inclination of the head. 


An Enquiry into the Causation and Characteristics 
of Cephalhmmatomata. J. Blair Hartley and C. W. F. Feb. 10, 1944. •rlefliM=' 

Buraett. Brit. J. Radiol. 17: 33-41, February- 1944. A 56-year-old blind man, wlro had a 

Three types of cephalhematoma may be recognized, toiditis from the age of 5 years, jstoiditi- 

external, internal, and subaponeurotic. This study piratory infection with exacerbation of tne ^ 

concerns only the first. The condition is rare, appear- and development of left facial paralysis. 

ing. according to Sjovall (Acta obst. et gynec. Scan- toid was opened and drained, with 

dinav. 15: 443, 1936), in about 0.41 per cent of births. days postoperatively there was a rise jj,g(ion b 

According to this same witer, the right parietal bone is and the patient became drowsy, with loss 

involved in 48 per cent of the cases, the left in 36 per the right arm and leg. The operative - 

cent, both parietals in 11, and the occipital in 1 per opened and the dura and brain were mciseo. ^^-^ 

cent. The condition is more common in first-born was inserted for a distance of 3 cm. ' jj fcou: 
children, but there is no consistent relation to difficult tained. The drain was left in place. ri 
labors. after drainage, the paralysis began to clear, 4 

Radiological studies of cephalhematomata are few. In an effort to detennine the c.xtcni a ih-. 

The authors present 5 cases, in all of which radiographs the infected area, lipiodol was mstiilcc ^ pf. 

of the skull were made. Their observations confirm drainage area, which was found to exlcn 

those of others regarding the non-overlapping of the lateral cerebral ventricle. Kc- 

bonc margins by the effusion and the occurrence of The patient recovered and returnet sr- 

calcification first and in maximal degree at the summit examination showed the lipiodol in * ^ M.fi 

of the effusion and subsequently from the bony and peri- tern. Joii.v B. . IC- ■ 
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THE CHEST 

Control, Duplication and Standardization of Radio- 
graphic Chest Technique. Win. H. Weidinan and Jean 
Kieffer. Ain. Rev. Tuberc. 49: 203-226, March 1944. 

In comparing serial chest films, particularly in the 
stud}’ of tuberculous lesions, it is essential that the 
technical quality be as nearly comparable as possible. 
A method is described whereby a duplication of chest 
technic is possible within a limit of plus or minus 2 kv.p. 
from expected results, in approximately 93 per cent of a 
large series of films. For this purpose a step tablet is 
used consisting of sixstcps inadcof copper foil 0.107 mm. 
thick. The steps measure 6X6 mm. each and are 
composed of 2, 3, 4, 5, 6, and 7 layers of foil, respectively. 
They are surrounded by a lead mask. The use of cop- 
per makes the step tablet thin enough so that it can be 
placed directly on the cassette without interfering with 
the movement of the cassette changer. At the radio- 
graphic range of 45 to 90 kv.p. these steps have ap- 
proximately the same' absorption as steps composed of a 
similar number of layers of 1/8 inch aluminum. 

Any variation in tablet densities produced on dif- 
ferent radiographs by a supposedly similar technic 
indicates variation in that technic, and proper analysis 
may often reveal the cause of the variations and indicate 
the necessary correction. Also, in serial studies of 
chest disease the correlation between the tablet images 
on two films taken at different times affords an ac- 
curate indication of the relation between the total 
technics used on the two occasions. 

In addition, a set of standards was prepared con- 
sisting of tablet images taken at 2 kv.p. intervals and 
covering the entire range of technic routinely used. 
These ivere developed with extreme care, with standard 
darkroom procedure and exact control of temperature, 
development time, and agitation. By this means a 
standard was obtained consisting of tablet images of 
various densities, with each image representing the 
result expected from the standard technic. Routine 
comparison of films taken subsequently against this 
standard shows immediately whether or not the re- 
sult of the technic used for each finished film was ex- 
actly as expected and, if not, how great was the de- 
parture from expected results. Wlien such a technic 
is employed, at least 80 per cent of all films fall within 
limits of plus or minus 2 kv. Should less than 70 per 
cent of them fall within these limits, the cause of the 
discrepancy should be investigated. When the films 
match a tablet image standard within narrow limits 
as to contrast but show marked variation in density, 
variations in exposure are indicated. The most com- 
mon cause is an inaccurate timer; next, the use of 
cassettes of different speeds, and finally rapid fluctua- 
tions in line voltage occurring between the setting of 
the machine and the actual exposure. When the films 
show marked differences in contrast as well as density, 
variations in processing are indicated. In the average 
laboratory such variations in the processing procedure 
are by far the most common cause of lack of duplica- 
tion- L. W. Paul, M.D. 

Discussion of the Organization of a Fluorographic 
Service for the Civilian Community. Maurice Davidson, 
Peter Kerley, et al. Proc. Roy. Soc. Med. 37: 185-192, 
March 1944. 

The problems expected to arise in organization of a 
mass fluorographic service for civilians were discussed 


before the Section of Radiology of the British Royal 
Society of Medicine. 

Dr. Maurice Davidson stated that the practical diffi- 
culties of mass radiography by standard methods can 
be surmounted by the use of miniature films, which 
can then be projected on a screen and enlarged to per- 
mit recognition of abnormal shadows. He emphasized 
that the diagnosis is not to be made from these films, 
but those found suspect are to be referred for complete 
examination by standard methods. Because of the 
fatigue element, a definite limit should be set as to the 
number of films examined at one sitting. 

Doctor Davidson’s primary interest is in the im- 
portance of this work to social medicine, and he ad- 
vocates the universal adoption of mass radiography 
as a necessary contribution to preventive medicine, 
particularly the prevention of tuberculosis. One of 
the problems in obtaining the adoption of such a service 
is to get the support and backing of the entire medical 
profession. Too many clinicians fail to understand that 
active pulmonary tuberculosis may be entirely symp- 
tomless. The problem of medical ethics is raised, since, 
when the diagnosis of tuberculosis is made, the knowl- 
edge is a matter of professional confidence. How it can 
be made useful without violation of medical ethics, 
how treatment is to be carried out on patients requiring 
it, and how patients and their dependents are to be 
compensated for loss of earnings are other questions in- 
completely answered. Obtaining the co-operation of 
the groups to be examined may also be a problem. 

Dr. Peter Kerley discussed the equipment, the con- 
stitution of the team, and the arrangements for dis- 
posal of the pathological cases. The recommended 
equipment consists of a 400-ma. four-valve unit 
energizing a rotating anode tube. The camera is 
automatic with a 1.5 coated lens. Eventually each 
unit should have its own mobile generator. An ex- 
perienced team can easily handle 1,500 cases a week. 

Dr. P. D’Arcy Hart, who spoke from his experience in 
factories and offices, pointed out that mass radiography 
is in general favor among working people, but prop- 
aganda is required in individual units. This is best 
carried out through shop stewards and through in- 
dividual leaflets in pay packets. Agreement should 
be obtained from the management as to the con- 
fidential nature of the results. 

Wing-Commander R. R. Trail called attention to 
the need for available sanitarium, outpatient, and 
hospital facilities before the chest surveys are made 
so that there will be no delay in treatment and so that 
proper follow-up will be possible. 

Dr. L. Banszky was not in agreement with Doctor 
Hart that explanation to the workers is necessary before 
radiographic examination of the chest is carried out. 
In his experience fluoroscopic examination was done as 
part of the medical examination. 'When the presence 
of tuberculosis was established, the patient rvas sent to 
a public hospital for confirmation of the diagnosis. 
If the patient had to leave the factory for sanatorium 
care, his job was held open for him until his condition 
permitted his return. No compensation had ever been 
asked for tuberculosis by the employees. 

Dr. W. Allen Daley discussed the cost of equipment 
and maintenance for a mass-radiography unit. He 
found that the local electric supply cable was frequently 
inadequate and a special cable had to be put in. It is 
estimated that 100 extra sanatorium beds are needed for 
each mass radiography set in active use. 



402 


Abstracts of Cxjkrent Liter.-\ture 


October If.}} 


Dr. Philip Ellmaii emphasized the importance of 
close co-operation betireen technician, chest radiolo- 
gist, and chest physician. He doubted that anyone 
could be trained in a few months to take the respon- 
sibility of correct interpretation of miniature films. He 
agreed that any scheme for a fluorographic sendee for 
the ci%dlian population should be entirely dissociated 
from existing tuberculosis clinics. 

Dr. Xorman P. Henderson called attention to prob- 
lems arising in connection with co-operation between 
the factory medical officer, the medical officer in charge 
of the mass radiographic unit, and the private physi- 
cian. Thus treatment and follow-up are often difficult 
to accomplish after the diagnosis of disease has been 
made. He recommended organization of a series of 
regional examining boards of well qualified physicians 
to interpret the films and a central consultative board 
as a last source of appeal in difficult cases. 

H. H. Wright, AI.D. 


Chest Screening in an Ante-Natal Clinic. Rachel 
Frank and A. L. Jacobs. Brit. M. J. 1: 394, March 18, 
1944. 

The authors give a short but practical commentary 
on the procedure of chest fluoroscopj. of ante-natal pa- 
tients in a large clinic in England. The e.xamination 
is rather brief and only 35 to 40 minutes a week are 
required to cover all incoming cases. Full-sized films 
are ordered whenever the screen findings are at all 
suspicious. 

From a series of 1,125 cases screened in one year, 
certain significant figures were obtained. Sixty-three 
films were used in this series; 22 cases of active tuber- 
culosis and 2 of possible tuberculosis were discovered 
in addition to various minor conditions of a non-specific 
type. It is also noted that inspection among the 
W.A.A.F.’s by miniature radiography disclosed 0.4 
per cent requiring treatment and 0.6 per cent in need of 
observation. 

In a final comment the authors state that the best 
method of mass chest examination is miniature radi- 
ography but that, in the absence of facilities, screen 
examinations are by no means to be despised. Several 
cases of heart disease tvere discovered by fiuoroscopj'. 

Q. B. Coray, M.D. 

DemonstratioE of Pulmonary Lobes and Interlobar 
Fissures by Roentgenograms of an Artificial Thorax. 
E. M. Medlar, G. S. Pesquera, W. H. Ordway, and 
E. C. Lasher. Am. J. Roentgenol. 51; 267-279, March 
1944. 

It is often important to determine whether the 
initial lesions and the '‘spreads” of pulmonary' tubercu- 
losis arc in the upper or the lower portions of the lobes 
of the lungs. The prominent position now held by 
thoracic surgery also calls for the location of pulmon- 
ary- lesions in relation to the pulmonary lobes. 

The authors obtained a pair of human lungs at nec- 
ropsy, with complete interlobar fissures on both sides. 
The lungs were fixed by a process described in the paper. 
Plaster molds were made of each lung and of each lobe. 
An artificial thorax was constructed. To demonstrate 
the position, size, and shape of the interlobar fissures 
thin sheets of lead foil were placed between the lobes. 
Pathological processes were simulated in various loca- 
tions and roentgenograms were taken. 

It was found that horizontal planes through the 


chest at the level of the fourth and sixth costovertebra! 
junctions have a practical value when interpretation; 
in relation to pulmonary' lobes are under consiJin. 
tion. The practical value of interpretations of ebts; 
roentgenograms will be enhanced provided the folbivin: 
suggestions in relation to the two plane.s mentioned 
are used; 

1. Pathologic processes abov'e a horizontal phm 
at the level of the fourth costovertebral junction mil 
be in the upper portions of the upper lobes. In tiibtr- 
culosis the majority' of lesions will be dorsal in po.titkT 

2. Below a horizontal plane at the level of the sitit 
costovertebral junction pathologic processesin thedorsa! 
half of the chest will be in the lower lobes, especially if 
the main lesion abuts the dorsal surface of the chw 
cavity'. Pathologic processes in the ventral half will k- 
in the upper lobe on the left and in the middle lobe os 
the right. 

3. The area between horizontal planes at iBt 

fourth and sixth costovertebral junctions represenl.' 
the common variations of the upper edge of the n;aio 
fissures on either side. If in this area the pathologic 
condition is present in the ventral two-thirds of tbt 
chest, the upper lobes are surely involved. If, hov- 
ever, the lesion adjoins the dorsal surface, involveitcni 
of the apex of the lower lobe must be seriously coa- 
sidered. Clare.vce E. WEAraR, M.D- 


Determination and Treatment of Pressure Cavities 
in P ulm onary Tuberculosis. Arthur M. Vineberg and 
Walter E. Kunstler. Surg., Gynec. & Obst. 78: 2-55-2<4. 
March 1944. , 

During a revision thoracoplasty for a residual caM > 
the authors needled the cavity' and took manoniclm 
readings. To their surprise the intracavity pressun 
was high and from its fluctuations during rcspifatiO!j 
it was ex'ident that the bronchus entering this resi m 
cavity was partially blocked, the obstmction hang '>■ 
the check-valve type. It followed logically tha . 
would suppose that the failure of the otiginal t ora 
plasty was due to the increased pressure within ^ 
cavity. This prompted a study of pressure ear n 
and the present paper is the result of the ant or 
perience and an explanation of the instrunten 
technic they developed in 150 diagnostic e 
needlings and 27 therapeutic cavity drainages. 

The historical background of 
formation is detailed and the physiological an 
ical factors in the growth of various ° 
are explained and illustrated. The 
Coryllos is followed; (1) the cavity m 
bronchus, permitting growth of tubercle a 
positive sputum; (2) the closed cav'ity ni 


sputum; usually shrinking m size as u 


is tcaL 


sputum; usually muuhvjus ■>* - — - i,-,. tvpc o' 

sorbed; (3) the cavity with the chcek-yan > ^ 

obstruction causing increased intracaxi , 
and concomitant ballooning out of the 

Like Coryllos, the authors believe that tnc ^ 
obliteration of the draining bronchus is ^ jp no! 
taining permanent closure of a cavity. 
feel that films aid in the diagnosis of t 
pressure cavities. Nor can the °tion of 

be determined, as in this type of 
seemingly thick wall is made up of a jac 

lung tissue. . , ,i,or 3 copf^‘'‘' 

When it becomes necessary to consi c jntrafS'' 
to obliterate a tuberculous cavity in the mi b. 
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ity pressure readings should be obtained. If these in- 
dicate the presence of a tension cavity, thoracoplasty 
as an initial measure should not be undertaken, but 
preliminary suction drainage should be done. The 
authors are emphatic, however, that suction drainage 
is not enough. Permanent closure necessitates tho- 
racoplasty following drainage. , In giant tension cavities 
where the parietal pleura has been reached, a pre- 
lirainarj' relaxing anterior thoracoplasty precedes the 
cavity drainage. By these preliminary measures, the 
size of the cavity is reduced with salvage of normal 
lung tissue and therefore a greater final vital capacity 
for the patient. The cavity is rendered negative for 
tubercle bacilli, the draining bronchus is closed, and a 
less radical thoracoplasty is required. 

The technic and instruments used for transthoracic 
needling and subsequent introduction of the catheter 
for drainage are fully described and generously il- 
lustrated. The safety of the method is stressed. In 
150 cavity needlings and 27 cavity drainages there was 
not one instance of empyema, pneumothorax, hemor- 
rhage, or air embolism. 

J. Francis Maiion'ev, M.D. 

Quantity of Focal (Tubercle) Calcium in Human 
Lungs. Paul E. Steiner, D. Warren Stanger, Miriam 
Bolyard, and A. W. Marcovich. Am. Rev. Tuberc. 49; 
129-139, February 1944. 

A method is presented for the quantitative determi- 
nation of focal calcification in the lungs and other tissues, 
together with the results of its use in 1 19 pairs of human 
lungs. The method consisted in the preservation of the 
lungs removed at autopsy in alcohol, the volume of al- 
cohol in cubic centimeters being equal to the weight of 
the lungs in grams. To this was added a 10 per cent 
aqueous potassium hydroxide solution equal in volume 
to that of the alcohol. Saponification was carried out 
by heating for twenty-four hours on a steam bath. The 
concretions fall to the bottom of the flask and can be re- 
moved by decantation. After removal they were 
washed several times rvith water, air dried, and weighed. 

. Focal calcium rvas found in 88.8 per cent of the lungs 
examined, the average amount being 0.231 gm. The 
quantity and the incidence of positive cases increased 
sharply between the thirtieth and fifty-ninth years, but 
not thereafter. No important differences were de- 
teeted in the quantity of calcium found in the two sexes 
or in rural and urban dwellers. The deposits were 
Usually multiple. 

In 50 cases a comparison of the reliability of this 
chemical method with roentgenograms in detecting 
calcified foci was made. In 78 per cent there was 
agreement, while in 11 cases, or 22 per cent, calcified 
foci were discovered chemically which the roentgeno- 
grams did not reveal. The causes of failure were 
chiefly concomitant disease in the chest and a small 
amount of focal calcium located outside of the lung 
fields. With roentgenograms it was possible to detect 
small calcified foci containing as little as 9 mg. of cal- 
cium when located in the lung field. 

L. W. Paul, M.D. 

Inlrabronchial Spread Following Thoracoplasty. 
Mandel Weinstein and Steven Tyau. Am. Rev. 
Tuberc. 49: 238-250, March 1944. 

The importance of intrabronchial spread of tuber- 
culosis following thoracoplasty is emphasized by a 


study of the 198 thoracoplasty operations performed 
during 1942 at the Sea View Hospital. A total of 19 
instances occurred, in 14 patients, giving an operative 
incidence of approximately 10 per cent. Four deaths 
were directly caused by the tuberculous spread, a 
mortality of 2 per cent. In 12 of the 19 cases the spread 
occurred after the first stage of thoracoplasty; in 6 it 
follorved a second-stage thoracoplasty; and in only 1 
did it develop after a third-stage operation. Age and 
sex had no bearing on the incidence or severity of the 
spread. The complication occurred more frequently 
in Negp'oes than in whites and all 4 patients whose 
deaths were directly contributed to by the spread were 
Negroes. 

In 2 patients spread occurred in the contralateral 
lung in spite of the presence of therapeutic pneumo- 
thorax on that side. In 5 cases a spread occurred in 
the homolatcral lung; in 10 to the contralateral lung; 
and in 4 the spread w'as bilateral. The middle and 
lower lung regions were the most frequent sites of in- 
volvement. 

No single precaution or procedure known at the 
present time can eliminate this complication of thoraco- 
plasty. The incidence and severity can be lessened, 
however, by proper selection of cases and by careful 
preoperative preparation. Preceding the operation, 
the patient should empty the bronchial tree tvell of all 
secretion, by cough and postural drainage. Patients 
should be anesthetized so that they react immediately 
following the procedure. Narcotics and sedatives 
should be used sparingly and infrequently. Those pa- 
tients w'ith extensive disease and much cavitary exu- 
date are more prone to spread after thoracoplasty. 

L. W. Paul, M.D. 

Silico-Tuberculosis. Oscar Auerbach and Mar- 
guerite G. Stemmerman. Am. Rev. Tuberc. 49: 115- 
128, February 1944. 

In order to determine w'hether or not pneumoconiosis 
alters or is itself altered by pulmonary tuberculosis, 
the authors reviewed the autopsy and clinical findings 
in 54 cases of silico-tuberculosis and compared them 
with 9 cases of pneumoconiosis without tuberculosis 
and 200 cases of tuberculosis without pneumoconiosis. 
The results of the study are in some disagreement with 
the reported findings of others. Thus, clinically, the 
course of the disease, when silicosis and tuberculosis co- 
existed, was not appreciably different than when only 
tuberculosis was present. Also, the pathologic ma- 
terial showed little or no alteration in the appearance 
of the pulmonary tuberculosis when it Was associated 
with silicosis. In all of the cases studied, the silicosis 
and tuberculosis could always be distinguished as two 
separate and independent processes. There was no 
evidence that the silicotic foci resulted from the inhala- 
tion of dust combined with tubercle bacilli. Nor was 
there any indication that the massive fibrosis in sili- 
cosis is usually the result of a tuberculous infection. 
There rvas no evidence of tubercles on microscopic ex- 
amination within these areas of massive fibrosis, even 
though large areas of tissue were examined. However, 
tuberculous foci bordering the fibrosis tvere not unusual. 
Tuberculosis is altered by pneumoconiosis only in so far 
as the silicotic nodules prevent the full development of 
tuberculous granulation tissue and, in the walls of 
cavities, the pyogenic membrane. The size, situation, 
and number of cavities are approximately the same. 
There is a slightly greater incidence of perforation of the 
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cavities through the interlobar fissures in the silicotics 
and a greater incidence of death from fatal pulmonary 
hemorrhage. Most patients died of progressive pul- 
monary insufficiency. L. W. Paul, M.D. 

A Plea for the Prevention of Bronchiectasis. Karl 
Kornblum. Am. J. Roentgenol. 51: 292-314, March 
1944. 

This is a general discussion of bronchiectasis with 
emphasis on etiology and prevention. It should be 
read in the original. “In general,” the author says, 
“two of the most useful and important procedures in 
the prevention of bronchiectasis are the roentgen exam- 
ination of the chest and bronchoscopic examination. 
In every affection of the respiratory tract in which 
symptoms are persistent or do not readily respond to 
treatment, a roentgen examination is indicated, in- 
cluding the sinuses as well as the chest. This will 
frequently reveal conditions which, if promptly taken 
care of, will prevent the development of bronchi- 
ectasis. . . . 

“Finally, in the prevention of bronchiectasis an 
educational program for both the laity and the medical 

profession is of prime importance 

"In this educational program the roentgenologist 
has an excellent opportunity to render real service .... 
he has an opportunity to view the entire life history of 
bronchiectasis from the etiological stage to the terminal 
events. He can educate his colleagues regarding 
many of the pertinent facts of bronchiectasis, he can 
direct their attention to the possibility of a developing 
or the existence of an early bronchiectasis, and finally 
he can suggest a bronchoscopic examination when in 
his opinion this procedure is indicated. Thus, in the 
prevention of bronchiectasis, a roentgenologist who is 
conscious of and has a full knowledge of this disease is 
an asset of prime importance." 

Pseudobronchiectasis. Brian Blades and David J. 
Dugan. J. Thoracic Surg. 13: 40-48, February 1944. 

The authors have seen G cases in which a chronic 
productive cough persisted following so-called “atypi- 
cal” or virus pneumonia and lipiodo! filling of the bron- 
chi showed a cylindrical type of bronchiectasis. The 
first patient encountered was transferred to the surgical 
ser\'icc for lobectomy, but since the histoo' was atypical, 
having started with the acute pneumonia a short time 
before, the operation was postponed. Two months 
later a bronchogram showed disappearance of the bron- 
chiectasis and the symptoms had ceased. In the other 
h cases the historj’ and roentgen findings were similar. 

The exact method of development of the bronchiec- 
tasis is not understood at this time. It is important to 
remember, however, that temporarj’’ dilatation of the 
bronchi can occur following “atypical” pneumonia and 
may persist for as long as three months. 

Harold O. Peterson-, M.D. 

Primary Atypical Pneumonia (Virus Pneumonia). 
Robert C. Schmitz. Wisconsin M. J. 43: 228-233, Feb- 
niarj- 1944. 

A review of the signs, symptoms, and treatment of 
primary- atypical or virus pneumonia is presented in 
concise and condensed form. A chart setting forth the 
features differentiating between this condition and lobar 
pneumonia, influenza, and bronchopneumonia is also 
included. 


The roentgen findings, as has been repeatedly 
pointed out, are usually out of proportion to the phyji- 
cal findings. “The roentgen plate will become positive 
by the second and third days of the disease. It niav 
simulate the picture of bronchitis and bronchopneu- 
monia. The interstitial spread of the disease produce 
cottony shadows in the parenchyma. These smaller 
areas may coalesce to simulate lobar pneumonia ex- 
cept for the fact that the vascular and osseous markings 
are not obscured. There may be just a diffuse increase 
in density in one or more lobes, a wedge-shaped area of 
infiltration at one or both costophrenic angles, at the 
cardiohepatic angle, or in either or both of the liihr 
areas. The loxver lobes are involved most frequently. 
During resolution, the plate may simulate that of tuber- 
culosis.” 

Treatment is essentially symptomatic, the sulfon- 
amide preparations having no specific effect. - Trans- 
fusions of convalescent donors’ blood are believed to be 
of definite value. 

Two rather unusual case histories are given. Case 1 
is that of a txx'o-year-old girl admitted in a toxic state 
with cerebral symptoms, with bubbling rales over tk 
entire chest but xvith a normal appearing chest roent- 
genogram. She died three hours after admission and 
autopsy revealed patches of consolidation in both bases, 
In Case 2 roentgen e.vamination showed infiltration in 
only the right lung, although moist rales were present 
bilaterally. Lester M. J. Freed.'ian, M.D. 


Roentgenographic Manifestations of Atypical Pscc- 
lonia of Unknown Etiology. W. E. Cryslcr. Am. J. 
■oentgenol. 51: 280-291, March 1944. 

This report is based on 178 cases of bronchopneu- 
lonia, demonstrated by roentgenographic e-xamina 
on, in personnel of the Royal Canadian Navy, hf'- 
;riological studies, when done, revealed no 
athogens. As a routine, postero-anterior and tn 
ppropriate lateral roentgenograms of the ehes wt 
btained. 

There was no notable relationship between t 
amical extent of the disease as shown in ^ • 

grams and the severity of the symptoms. «« 
ifiltrations were discovered in the .t,, 

enograms of 12 recruits who had no complaint^ 
ran a recent "chest cold.” A lag of two to thre 
■as occasionally noted between the clinica an - 
en evidence of pneumonia. Eighty pev 
:sions were confined to the lower lobes. . 

In almost all cases the parenchymalmfiltrati 

!sts itself by a peribronchial 

-al view often reveals a confluent l>ronchop^«^^.^^ 

idiating fanwise from the hilum. Eary 

sramences in one of two ways: Tirs , 

lurred, localized structural accentuation ° 

eribronchial blurring may extend an jj(yatc'd 

ucing a frank parenchymal infiltraUon. ,[,it 

tructural markings are usually visi an 

hadoiv. In the second method of 

rea of localized accentuation is , 4, di;- 

earance of flocculent densities, pen j (lo.-- 

ribution. Occasionally both homogen ■ 

ulent densities arc demonstrable in '1 nlcte. 

71ien regression of the infiltration is 

Lructural accentuation often recc es 

eing last to disappear. ^ per 

Certain lesions, when confined t 
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field, resemble pulmonary tuberculosis. Pleuritis with 
effusion is a rare finding. Lateral roentgenograms 
are helpful and important in localizing the process. 
In 21.3 per cent of the cases elevation of a hemidia- 
phragm was noted and was interpreted as evidence of 
atelectasis. With atelectasis, resolution is delayed. 

Resolution is the rule. Accompanying atelectasis 
probably . accounts for the rare development of 
bronchiectasis. Non-resolution with clinical evidence 
of asthma hasalso been observed. Theclinical diagnosis 
at present should be "atypical pneumonia, etiology un- 
known.” Clarence E. Weaver, M.D. 

Acute Diffuse Interstitial Fibrosis of the Lungs. 
Louis Hamman and Arnold R. Rich. Bull. Johns 
Hopkins Hosp. 74: 177-212, March 1944. 

Since 1931, 4 cases of pulmonary disease presenting 
a picture unfamiliar to physicians and pathologists 
have been observed at Johns Hopkins Hospital. The 
symptoms of each case differed somewhat from those 
of the others and yet bore a striking resemblance. The 
pathological process in the lungs was identical in all, 
and this lesion was so c.Ntraordinary and distinctive 
that there can be no doubt that the symptoms dis- 
played by each case, different though they were, arose 
from the same underlying morbid process, their vari- 
ation depending upon the stage this process had 
reached at the time of observation. This clinical and 
pathological entity is characterized by a peculiar, pro- 
gressive, diffuse fibrosis of the pulmonary alveolar 
walls, leading to deficient aeration of the blood, with 
resulting dyspnea and cyanosis, and to enlargement and 
eventual failure of the right side of the heart. The 
etiology of the condition is at present undetermined. 

Idiopathic Spontaneous Pneumothorax. S. H. Bab- 
ington. West. J. Surg. 52: 73-76, February 1944. 

A statistical study is presented of 44 cases of so- 
called idiopathic spontaneous pneumothorax; 31 were 
found in recent medical literature and 13 new cases 
are added. Collection of data was difficult because of 
incompleteness of many of the case histories. [Ac- 
tually not all the cases in the combined series were en- 
tirely spontaneous, and in some the associated lesions 
were such as to make the use of the term "idiopathic” 
questionable.^ — L. M. J. F.] 

Fifty-two per cent of the cases occurred in the third 
decade; 86.5 per cent were in males. The great ma- 
jority gave no history of occupational strain. The left 
lung was affected in 24 instances, the right in 18. The 
history was negative for chest accidents or afflictions 
in 65 per cent, but this figure includes 1 1 cases in which 
no statement on that point was obtainable. Eleven 
(25 per cent) patients had symptoms ranging from a 
few days to two months preceding the attack. 

Pain was absent in 8 cases; it occurred in the remain- 
ing 36 in varying degree. Cough was mentioned in 
only 3 cases. Five patients had primarily abdominal 
symptoms, in 1 case leading to a diagnosis of perforated 
peptic ulcer. The most common symptom after pain 
was dyspnea, which occurred in 26 patients. Many of 
the patients were quiet at the time of the attack, while 
others were under moderate strain. 

On physical examination, 3 patients were in shock, 3 
showed cyanosis, and 4 had fever. Sixteen had an in- 
creased white blood cell count — from 10,000 to 36,900 — 
with a relative polynucleosis in 8. 


The x-ray findings may be enumerated as follows: 
adhesions in 8 patients; pulmonary bullae in 5; pneu- 
monic process in 1; fluid (one bloody) in 10; medias- 
tinal displacement in 12; complete lung collapse in 2. 

Treatment consisted for the most part in rest and se- 
dation. Several patients required thoracoscopy to 
sever adhesions, aspiration of air and fluid, and trans- 
fusion. Twenty- three per cent had repeated attacks. 
One patient was brought in dead. All of the rest even- 
tually recovered. Lester M. J. Freedman, M.D. 

An Occupational Disease of Electric Welders. T. R. 
Jones and Jessie A. Lockhart. Texas State J. Med. 39: 
532-534, February 1944. 

Electric welding is ordinarily done with rods com- 
posed of approximately the same alloy as the material 
being welded, with a covering containing silicon and 
asbestos, the purpose of which is to furnish a protective 
screen of gases about the w'elding surface. The fumes 
produced during the process contain ozone, nitrogen 
oxides, silicon, asbestos, iron, and metallic oxides 
characteristic of the alloy being welded. 

Experimental animals forced to breathe concen- 
trated welding fumes with the iron particles filtered out 
die of pulmonary edema. Ozone and nitrogen oxides 
are recognized as the basic cause, with the nitrogen 
oxides probably being the chief offenders. In man 
welding fumes may produce acute or chronic pulmo- 
nary changes. 

The acute changes produced by heavy concentrated 
exposure consist of pulmonary edema complicated by 
bronchial ulceration and pneumonia. With continued 
exposure this progresses to an acute bronchitis char- 
acterized by severe cough, profuse expectoration of 
blood-tinged sputum, fever, loss of weight, malaise, and 
inability to work. 

Chronic changes, developing after repeated exposure, 
consist of chronic bronchitis, pulmonary fibrosis, asth- 
matic wheezing, and eventually pulmonary emphy- 
sema. 

With adequate ventilation, men may work as electric 
welders for periods of ten to twenty-five years and re- 
main in good health. In many such workers, however, 
x-ray examination reveals a fine mottling scattered 
throughout both lung fields, shown at autopsy to be due 
to deposits of iron particles less than 0.5 micron in di- 
ameter. 

The authors briefly report 6 cases of acute pulmonary 
conditions following heavy exposure to electric welding 
fumes in poorly ventilated, confined spaces. Three 
of the patients had pulmonary edema; 1 of these, along 
with the pulmonary changes, had a “metal fume fever” 
due to zinc oxide from welding galvanized iron pipe. 
The remaining 3 patients were men with apparently 
healed tuberculosis. In these, moderate to severe pul- 
monary hemorrhages followed six, eight, and ten 
weeks’ exposure, respectively, but no subsequent spread 
of the tuberculosis was demonstrated. All cases im- 
proved promptly following cessation of exposure, which 
is the only effective treatment. 

E. W. Godfrey, M.D. 

Further Observations on Lung Changes in Electric 
Arc Welders. O. A. Sander. J. Indust. Hyg. & Toxicol 
26: 79-85, March 1944. 

It has become quite generally recognized that both 
acute and chronic lung changes may occur when-welders 
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are exposed to highly concentrated fumes. It is the 
chronic changes which are considered here. As seen on 
chest roentgenograms, these consist of discrete nodular 
shadows uniformly distributed throughout both lungs, 
resembling somewhat the appearance of classical sili- 
cosis. The borders of these round shadows are gen- 
erally more sharply defined, however, than are sili- 
cotic nodules, and the hilum shadows are less prom- 
inent. Histologic sections from a case coming to 
autopsy showed deposits of iron pigment in the lym- 
phatics surrounding the blood vessels. The iron ap- 
peared to excite no reaction and evidence of fibrous 
tissue proliferation was entirely lacking. It has been 
concluded that these iron collections are responsible 
for the nodule-like shadows seen on x-ray films. 

The finding of nodular shadows on chest roentgen- 
ograms of electric welders has been frequently reported 
since the author’s previous communication (Enzer and 
Sander; J. Indust. Hyg. & Toxicol. 20: 333, 1938). 
.Among 256 welders, Britton and Walsh found 24 with 
pseudo-nodulation (J. Indust. Hyg. & Toxicol. 22:125, 
1940). The author reviewed 500 welders’ films and 
found an incidence of nodular shadows of less than 5 
per cent. This was at first attributed to the fact that 
very few industries in the district from which these 
films were obtained requhed confined welding. Re- 
cently, however, pulmonarj’ changes have been dis- 
covered in welders whose work was not at all confined 
except for canvas partitions between groups of workers. 
In this group, 54 of the first 80 welders examined roent- 
genographically showed definite small nodular shadows. 
This could be explained only on the basis of excessive 
fume production and improperly placed ventilation. 

Five cases are reported and roentgenograms for each 
are reproduced. 

The following conclusions are drawn: (1) Electric 
arc welding which is done in large rooms and where 
the fumes are not allowed to concentrate excessively 
near the breathing level does not cause any lung 
changes even after many years of work. (2) Excessive 
inhalation of concentrated fumes, especially in confined 
and unvcntilated spaces, may cause siderosis in the 
lungs in from six to ten years. The siderosis so pro- 
duced consists only of inert iron pigment deposits in the 
lymphatics, without fibrous tissue proliferation and 
without progressive changes after exposure is materially 
decreased. {3i Electric welding and siderosis do not 
iwedispose to tuberculosis or other lung infections. (41 
Siderosis of welding causes no functional impairment 
of the lungs and, therefore, no symptoms referable to 
the lungs. (5) Acute irritative phenomena of the 
throat may occur with too prolonged confined work in 
dense clouds of fumes, but these appear to be transitory 
reactions leaving no residual impainnent. ( 6 ) Res- 
piratoiy involvement may be prevented in welding, 
even with the most confined and prolonged work, if 
proper precautions are taken, either by adequate e.x- 
haust ventilation, ventilated helmets, or positive pres- 
sure respirators. 

The authors prefer to designate these cases as "sidcr- 
osis of welding, but this does not imply the presence 
of fibrous tissue proliferation. 

Miliary Densities Associated with Mitral Stenosis. 
.Allan Hurst, Sydney Bassin, and Ida Lex-ine. Am. 
Rev. Tuberc. 49: 27G-2S5, March 1944. 

Disseminated miliarj' densities in the lungs may oc- 
cur in association with rheumatic mitral heart disease 


and are readily confused with other miliarj- proresas. 
such as tuberculosis, sarcoid, pneumoconiosis, aai 
lymphangitic carcinomatosis. Five cases obsmed 
by the authors are reported, with illustrative roentgoi. 
ograms. 

The cause of these miliary or submiliary densities 
has been in some dispute. Thus, they have been as- 
cribed to the formation of hemosiderin pigment de- 
posits and surrounding tissue reaction, to engorged 
blood vessels “caught on end,’’ and to engorged peri- 
vascular lymphatics due to pressure on the main 
Ij-mphatic trunks by the enlarged heart. 

In one of the cases described the lungs were studded 
from apex to base with soft fluffy densities. These 
xvere thought to represent engorged blood vessck 
“caught on end,” a condition which is usually transient 
in character. In the second case there was a marked 
vascular engorgement throughout the lung fields ar- 
ranged in a linear pattern, and observation over a 
period of ten months showed no variation in the roent- 
genograms. Another case showed a combination of 
linear and nodular mottling and, in addition, in tk 
periphery of the lower lung field, some larger densu 
nodules. These were assumed to consist of local are^' 
of perivascular fibrosis with deposition of hemosiderin 
pigment from the extravasation of blood. The authors 
believe that in the first two instances the x-ray changes 
were the result of simple vascular dilatation, either cl 
transient or permanent nature. The other. cases, 
showing larger and firmer nodules and dense linear 
shadows or bands, are considered to be altogether 
permanent and appeared to be progressive. 

L. W. Paul, M.D. 


Intrathoracic Tumors as a Problem in Diagt^sn- 
Raymond J. Harrington. J. Iowa M. Soc. 34: 
February 1944. . , , 

Accurate diagnosis of intrathoracic tumors is <• 
considerable clinical importance since the advent o m 
proved technic in surgical approach. The morta 1 5 
rate of pneumonectomy has decreased from 63 per ce 
to 10 per cent and there are numerous report.s o ' 
to nine-year cures of bronchiogenic carcinoma. 

The most frequent intrathoracic tumor is the mei ■ 
static lesion. Solitary pulmonary raetastascs arc i 
cult to differentiate from primary tumors, an 
diagnosis must be based on a thorough search or 
mary source. Metastases are usually situatcc! i 
lower lung fields and are multiple. . . 

In general, the primary intrathoracic tumors ma) 
classified as originating from the mediastinum, u < ^ 
from certain elements of the chest lyalb J- .,„ic 
common tumor in the primary group is (.j!) 

carcinoma. Squamous-cell and mixed ® _ 

carcinomas comprise 70 to 90 per cent o - 
These tumors occur chiefly near the him®> 
usually arise from the larger bronchi. 
sidered more amenable to treatment than e • 
inon adenocarcinoma because of the jhc 

■wdy 

dies' 


diagnosis due to encroachment of the u , 
bronchial lumen with resultant sjmip o • 
cough, hemoptysis, and dyspnea. 
roentgenograms and repeated bronchoscopi 
tions are essential for an early diagnosis. • 
cinoma of the lung usually arises ^ 35, 1 

bronchi near the periphery. It givM „cii 3 llr 

sj-mptoms early in its course and at , . " , 

found hj' accident. It tends to invade t le 
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or cervical plexus and to metastasize via the blood 
stream, frequently to the brain. 

Bronchial adenoma usually occurs in the larger 
bronchi and has a greater tendency to bleed than car- 
cinoma. The elinical features and roentgen findings are 
indistinguishable from carcinoma, being those of bron- 
chial obstruction with ensuing emphysema, atelectasis, 
and infection. Bronchoscopic examination and biopsy 
ordinarily determine the diagnosis. 

The relative position and the character of the roent- 
gen shadow aid in differentiating the numerous, al- 
though uncommon, mediastinal tumors. Experience 
shows that solitary, clearly defined, and circumscribed 
lesions are usually benign, while the malignant tumors 
produce diffuse, poorly defined, irregular shadows. 
This nile is not absolute, however, since a benign lesion 
may contain areas of malignant change or a well defined 
shadow may be due to a mediastinal abscess or non-pul- 
sating aneurysm. Localization of mediastinal tumors 
may be deduced from the symptoms and signs produced 
by pressure and invasion of neighboring structures. 
There may be local or referred pain, dyspnea, cyanosis, 
venous dilatation, cough with or without expectoration, 
hemoptysis, Horner’s syndrome, dysphagia, hoarseness, 
and paralysis of the diaphragm. Diagnostic pneumo- 
thorax, special studies of the sternum and spine, and 
esophagrams may be necessary in addition to the rou- 
tine fluoroscopic and roentgen examination of the chest. 

Primary tumors of the mediastinum are rare, the 
most common being the dermoid cyst or teratoid tumor. 
These lesions usually occur in young adults, are sharply 
defined, arise in the anterior mediastinum, and may be- 
come very large with practically no symptoms. Over- 
penetrated films may show incompletely formed teeth 
or bone or other calcification within the shadow. The 
ganglioneuromas, neurofibromas, and perineural fibro- 
blastomas are rounded lesions situated in the posterior 
mediastinal gutter and are considered potentially malig- 
nant. Those originating from the spinal or sympa- 
thetic nerves may be hour-glass in form and involve the 
spinal canal, producing referred back pain and even 
paralysis. Cystic tumors may arise from the respira- 
tory epithelium or pericardium. Chondromas and 
osteochondromas may spring from the costochondral 
junctions, invading the anterior mediastinum, or from 
the costovertebral structures, growing into the posterior 
mediastinum. 

Lymphoblastoma involving the mediastinal nodes 
produces a sharp, lobulated or nodular, bilateral but 
asymmetrical shadow having equal density with that 
of the heart. It is most difficult to differentiate the 
type of lymphoblastoma by x-ray but lymphosarcoma 
is believed to have a tendency to be unilateral. 

A definite clinical diagnosis of thymic tumors is diffi- 
cult during life, the usual course being less than six 
months after the onset of symptoms. Lymphosarcoma 
and thymoma are the most common forms. Tumors 
of the thymus gland usually occupy the anterior medi- 
astinum and compress the trachea and great vessels. 

Substernal tumors of the thyroid gland are rarely 
cornpletely intra thoracic. They can be recognized by 
their upward movement on swallowing and by compres- 
sion or displacement of the trachea and other surround- 
ing structures. 

Aortic aneurysm, innominate aneurysm, and right- 
sided aortic arch are mentioned because of possible 
confusion with neoplasms. The one constant diagnos- 
tic feature is the inability to separate the mass from the 


vessel shadow by any degree of rotation of the patient. 
Other variable aids are erosion defects in the sternum or 
vertebrae, calcifications continuous with those in the 
aorta, pulsation, esophageal displacement, and sero- 
logic evidence of syphilis. 

The following tumors can be removed surgically with 
success: teratomas, dermoid and other cysts, intratho- 
racic goiters, benign connective-tissue tumors including 
those arising from cartilage, benign neurogenic tumors, 
benign thymic growths, and certain primary sarcomas. 
The primary malignant tumors of the mediastinal 
lymph nodes and malignant thymomas are best treated 
by radiation therapy. 

Ten case histories are presented accompanied by 
roentgen illustrations. Three of the 6 cases of bronchi- 
ogenic carcinoma revealed fairly well circumscribed 
pulmonary masses; the remaining 3 showed x-ray evi- 
dence of bronchial obstruction and atelectasis. Two 
cases of mediastinal tumor are included, a lymphosar- 
coma and benign cyst. One case resembling bronchio- 
genic carcinoma clinically proved to be a non-specific 
pneumonitis. The tenth case was a large asymptomatic 
aneurysm. Lester M. J. Freedman, M.D. 

Huge Intrathoracic Fibroma: Report of a Case. O. 
Theron Clagett and Paul F. Hausmann. J. Thoracic 
Surg. 13: 6-15, February 1944. 

Intrathoracic fibroma is an extremely rare tumor. 
The authors present a case report of what they believe 
is the largest neoplasm of this type ever successfully 
removed. The point of origin could not be established, 
as the mass was densely adherent to the mediastinum 
and chest wall. The tumor on removal weighed 4,972 
gm. The patient was a male forty-four years old who 
complained chiefly of progressive dyspnea for two years. 
Roentgenograms showed a mass occupying the entire 
right chest from the second rib anteriorly down to the 
diaphragm. 

Although histologically benign, these tumors may 
become malignant clinically because of the size which 
they attain. It is suggested that routine roentgeno- 
grams of the chest of every person would enable earlier 
diagnosis of silent tumors, when they could be more 
easily removed. A classification of benign intrathor- 
acic growths is presented. 

Harold O. Peterson, M.D. 

Adenoma of the Trachea and the Bronchus. Leo 
Schwartz. Arch. Otolaryng. 39: 231-242, March 1944. 

The term “adenoma” as applied to endobronchial 
neoplasms embraces a large group of tumors which 
have been described as benign adenoma, polypoid 
adenoma, adenomatous polyp, adenoma of the bronchial 
mucous glands, carcinoid, benign epithelial tumor, 
benign glandular tumor, adenocarcinoma of low- 
grade malignancy, “tumor-like formation of inflam- 
matory hyperplasia,” endothelioma, mixed tumor, etc. 

Bronchial adenoma may be pendunculated or may 
have a sessile base. The tumor with the thin pedicle, 
as a rule, grows entirely within the bronchial lumen. 
The intramural type presents a flat base and grows 
between the cartilaginous rings, elevating the mucosa 
inwardly and the fibrous membrane outwardly but 
remaining encapsulated within this limiting membrane. 
The endo-extrabronchial type has the configuration of a 
dumbbell, the smaller portion presenting endobron- 
chially and the larger extrabronchially. 
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The signs and symptoms of bronchial adenoma are 
those characteristic of bronchial obstruction and depend 
on the location of the tumor, the type of obstruction 
produced, the amount of tributary alveolar tissue ob- 
structed, and other factors, such as the type and 
virulence of secondary infection. Cough and profuse 
hemoptysis are the two most frequent and constant 
signs. On roentgen examination obstructive atelectasis 
is manifested by diminution in the alveolar capacity 
on the involved side of the thorax and elevation of the 
diaphragm on the same side. The ribs are arranged 
in a plane that is more vertical than the normal. The 
intercostal spaces are narrowed. The tracheal, medi- 
astinal, and cardiac shadows are displaced toward the 
atelectatic side. The atelectatic lung often appears 
clouded as a result of pneumonitis or “drowned lung.” 

Obstructive emphysema is manifested by displace- 
ment of the heart and mediastinum toward the contra- 
lateral side or the side opposite to the obstruction. A 
roentgenogram taken on full inspiration will show full 
and equal expansion on the two sides; on full expira- 
tion, however, the abnormally ballooned obstructed 
lung fails to contract as does the normal unobstructed 
lung. The roentgen shadows of the heart, the trachea, 
and mediastinum are normally placed on inspiration; 
on expiration, however, these organs are forcibly 
pushed by the overexpanded lung into the opposite 
cavity. The intercostal spaces on the emphysematous 
side are widened as compared with those on the normal 
side, and the ribs assume a plane more horizontal than 
normal. 

Bronchial adenoma is most frequently confused with 
bronchiogenic carcinoma. Adenoma is, however, over- 
whelmingly a disease of young women, while carcinoma 
occurs chiefly in old men. Hemoptyses occurring with 
adenoma are inclined to be more profuse than those 
with carcinoma. Adenoma does not metastasize nor 
does it infiltrate surrounding tissue, though it does 
recur and encroach on the adjacent lung. Frequently 
bronchoscopy alone can produce the correct diagnosis. 

It seems likely that the tumors that arise from 
stalk-like bases and have neither mural nor extra- 
bronchial extensions can be entirely cured by broheho- 
scopic means. This applies to the growth alone and 
not to pathologic states of the lung distal to the growth, 
which may demand more drastic treatment. Tumors 
which show mural and extramural extension and all 
cases complicated with irreparable pulmonary damage 
as a result of prolonged obstruction demand surgical 
inter\'ention, with thorough eradication of diseased 
pulmonary tissue. Radium and roentgen therapy 
have proved entirely ineffectual in both the eradication 
and the retardation of growth of these tumors. 

Three cases of adenoma of the tracheobronchial tree 
arc reported. In 2 the tumor was in the bronchus; 
in the third case, in the extreme upper portion of the 
trachea. 


Mediastinal Ganglioneuroma. Howard K. Gray, 
Duncan V. Shepard, and Malcolm B. Dockerty. Arch. 
Surg. 48: 20S— 213, March 1944. 

Ganglioneuroma is a rare tumor of the posterior 
mediastinum, but in the last twenty-five years the in- 
creasing frequency of thoracotomy has led to an in- 
crease in the number of cases so diagnosed. The 
clinical picture is vague and symptoms may be absent, 
the discovery being accidental. Pressure .symptoms 


are the most common ; there is occasionally a Homo's 
syndrome or a Pel-Ebstein type of fever. Roentgen- 
ologically the tumor appears as a smooth, homogeneous, 
ovoid shadow arising in the posterior thorax. \o 
invasion of contiguous structures is seen, altliourh 
invasion of the ribs and vertebrae may be present; 
pressure erosion may be demonstrated. Accurate 
preoperative pathological diagnosis is seldom made. 

Treatment is surgical; irradiation is ineffective. 
While complete excision is desirable, the local adhesions 
of the tumor may make this impossible. The near- 
ness of important vascular and nerve structures renders 
this the more difficult. Hemorrhage and infection arc 
the two most dangerous complications of operation. 

Grossly the tumor resembles a uterine fibroid. Jli- 
croscopically, it consists of compact fusiform cells 
with round or oval, small, deeply staining nuclei. 
Islands of ganglion cells surrounded by satellite cells 
are scattered through the tumor. Nerve fibers arc 
present, mostly non-medullated and arranged in 
bundles. Three eases are reported. 

Lewis G. Jacobs, M.D. 


Mediastinal Lipoma. Case Report. William 1. 
Watson and Jerome A. Urban. J. Thoracic Surg. B- 
16-29, February 1944. , . 

Intrathoracic lipomas usually arise in the mediasti- 
num and are often considered congenital in origin. 
Up to 1941, 36 cases had been reported. Surgical re- 
moval is advocated even though the tumor is asymp- 
tomatic when diagnosed. There are three tjpeSi 
depending on location. In the first group are tio.-e 
limited to the thoracic cavity. The second grouP 
comprises those which extend into the neck, ant m 
the third group are tumors of the “dumbbell typti 
projecting through an intercostal space. 

In one reported case a tumor was seen postmortc 
weighing 17 Ib. 6 oz. In the case recorded here t 
tumor weighed 6.8 lb. and is the largest intrathoraci 
lipoma successfully removed. The patient 
woman forty years of age who had experience 
dyspnea on exertion all her life. This had .. . ^^ 

mdre'severe in the last year, with apocia 
sternal pain, epigastric pain, dysphagia, . j 

vomiting. Roentgenograms of the chest s 
tumor filling the entire left side except the ap • 
the first rib anteriorly. Visualization of “ ^ , 

chambers was accomplished with 70 per cen 
This showed no pulmonary circulation on tne 
The preoperative diagnosis was cstablis le 

piration biopsy. Postoperative roentgenogram - 

a progressive shift of the mediastinum m 
chest and the completely collapsed Ic t gnd 

came aerated. A detailed account of the opera 
postoperative course is presented. 

Harold 0. l-’ETERbu* i 

Hemangioma of the Mediastinum. ^g. 

W. E. Adams and R. G. Bloch. Arch. Su g- 
129, February 1944. the 

Roentgen examination of a man o y pp^city «■ 
course of a health check-up showed an o ^ Iiiitory 
cupying most of the left lung field. pjct 

of having a tumor removed from the la ^ jj 
on the left side, at the age of 18 in thi' 

10 years. Examination now showed a nr 
region and signs of consolidation m i 



Vol. 43 


Abstracts of Current Literature 


409 


biopsy of the neck tumor led to a diagnosis of hemangi- 
oma with a dense fibrous stroma. The left bronchial 
tree was visualized with the aid of iodized oil, and found 
to be displaced posteriorly by a mass occupying the an- 
terior half of the upper two-thirds of the chest. Pneu- 
mothorax demonstrated a few adhesions between the 
tumor and the diaphragm. 

The larger part of the tumor was removed via the left 
pleural cavity, with a small piece of adherent pericar- 
dium; a small amount had to be left behind the clav- 
icle. The postoperative course was rather stormy 
because of vasomotor instability and an attack of 
auricular flutter on the third day, but this responded to 
digitalization. A wound infection developed, neces- 
sitating removal of some small pieces of devitalized 
cartilage. The patient was discharged in six and a half 
weeks and has remained well for four years, except for a 
left vocal cord paralysis which developed postopera- 
tively and has persisted. Microscopic examination of 
the tumor showed it to be a benign cavernous hemangi- 
oma with two areas of bone containing marrow. 

Lewis G. Jacobs, M.D. 

Sarcoidosis of the Heart: Report of a Case and Re- 
view of the Literature. John B. Johnson and Robert 
S. Jason. Am. Heart J..27; 240-258, February 1944. 

A case of generalized sarcoidosis is described in which 
massive infiltration of the myocardium was responsible 
for serious symptoms and caused the death of the pa- 
tient, a male negro aged 24. A roentgenogram of the 
chest revealed enlarged mediastinal nodes ivith pul- 
monary infiltration and an enlarged heart. The post- 
mortem findings are described in detail. 

Eight cases of sarcoidosis of the heart were found in a 
review of the literature. Clinical evidence of heart dis- 
ease was present in 3 of these, and sudden death oc- 
curred in another. The electrocardiogram showed 
no characteristic changes but in several of the cases 
of massive involvement there were pronounced abnor- 
malities of the cardiac mechanism. The author be- 
lieves that some cases recorded as atypical tuberculosis, 
specific myocarditis, granulomatous myocarditis, and 
myocarditis of unknown cause may in fact have been 
sarcoidosis of the heart. Henry K. Taylor, M.D. 

Atypical Coarctation of the Aorta, with Absence of 
the Left Radial Pulse. A. Grishman, M. L. Sussman, 
and M. F. Steinberg. Am. Heart J. 27: 217-224, Feb- 
ruary 1944. 

Coarctation consists of a narrowing, stenosis, or com- 
plete atresia of the isthmus of the aorta, usually beyond 
the origin of the subclavian artery and involving its 
orifice, but sometimes situated proximal to its origin. 
The wall is usually involved to an extent of 1 to 3 inches, 
or even more. Three cases with atypical symptoms 
are presented. In contrast to typical coarctation, 
there was no discrepancy between the blood pres- 
sures in the lower and upper extremities in these cases, 
no diminution of the femoral pulsations, and no retard- 
ation of the pulse wave in the lower extremities. An- 
giocardiographic studies verified the diagnoses. 

Each of the 3 cases showed anatomically a relatively 
extensive involvement of the aorta at the isthmus and 
the distal portion of the arch, causing a slight narrow- 
ing. However, there was no obstruction to the blood 
flow in the thoracic aorta. This explains the fact that 
the relationship of the blood pressure in the lower to 


that in the upper extremities was normal, and that 
the pulse wave in the femoral artery was not retarded. 
However, in all three cases the orifice of the left sub- 
clavian artery was obstructed, resulting in almost com- 
plete absence of the left radial pulse. The origin of the 
left common carotid artery presumably, also, was nar- 
rowed, for there was a stenotic pulse, as well as a sys- 
tolic murmur and thrill. In one case even the orifice 
in the innominate artery seemed to be involved. The 
aorta in another case was hypoplastic beyond the isth- 
mus; the same patient also showed collateral circula- 
tion. Hypertension was present in two instances. 
Erosion of the ribs was not observed. 

Henry K. Taylor, M.D. 

THE DIGESTIVE SYSTEM 

Effect of Water Taken with Meals on Gastric 
Emptying. Edward J. Van Liere and David W. 
Northup. Gastroenterology 2: 195-200, March 1944. 

To determine the effect, if any, of drinking large 
quantities of water on gastric emptying, 21 normal 
medical students were given a test meal consisting of 
15 grams of Quaker Farina, boiled in water dor^n to a 
volume of 200 c.c. Fifty grams of barium sulfate rvere 
added so the position of the meal could be determined 
fluoroscopically. Several determinations of the nor- 
mal gastric emptying time were made on each in- 
dividual. 

Nine subjects ate the test meal and drank 500 c.c. 
of tap water with it. It was found that the ingestion 
of this amount of water had no appreciable effect on 
the gastric emptying time. 

Twelve subjects drank 1,000 c.c. of water with the 
test meal. The gastric emptying time of 11 of the 
subjects was not affected by drinking this quantity of 
water. One subject, however, showed a statistically 
significant decrease in gastric emptying time. 

It ivas concluded that relatively large quantities of 
water taken with meals have no effect on gastric 
emptying time in the average subject, but an occasional 
individual may show some effect. 

Gastric Fibrosis Involving the Duodenum. Daniel N. 
Silverman and Louis L. Friedman. Gastroenterology 
2: 186-190, March 1944. 

A 40-year-old male complained of intermittent 
pain in the epigastric area during the past fourteen 
years, with a loss of 20 pounds in weight in that time. 
The pain was either gnawing or sharp and on occasion 
would radiate to the infrascapular area bilaterally and 
to the mid-line on the same level. It was so severe at 
times that the patient was unable to work or sleep; at 
other times there were complete remissions of all 
symptoms and the patient would enjoy a comparatively 
normal life. These periods of complete remission and 
exacerbation of symptoms varied greatly in length. 
Ingestion of any type of food during the attacks re- 
lieved the symptoms for about an hour, and the pain 
would then recur with greater intensity. The pa- 
tient’s appetite was good but he suffered from pyrosis, 
nausea, and occasional vomiting. There was never 
any hematemesis. Deep palpation in the epigastric 
area elicited severe pain. The abdominal musculature 
was spastic and relaxation could not be obtained. No 
abnormal masses were palpable. With the exception 
of a moderate hyperacidity, laboratory examinations 
were within normal limits. 
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Gastro-intestinal examination showed w'hat appeared 
to be a benign polyp, about 2.5 cm. in diameter, in the 
antrum of the stomach adjacent to the pylorus, and a 
similar but larger and more irregular filling defect in 
the first portion of the duodenum, the walls of which 
were extrinsically smooth and well rounded. At six 
hours there was a 60 to 70 per cent gastric retention of 
the barium meal. Further fluoroscopic and x-ray 
examinations revealed a spastic type of colon. On 
gastroscopy the gastric mucosa was found to be nor- 
mal with the exception of a small area on the anterior 
surface near the lesser curvature of the stomach, in the 
antral region adjacent to the pylorus. Here were 
multiple areas which gave the impression of being 
petechiae or minute superficial ulcers. The filling 
defect seen on x-ray examination appeared as a flat 
elevated submucosal tumor without any bridging of 
the mucosal folds. 

A gastrojejunostomy was performed without diffi- 
culty. A stellate scar was found on the anterior sur- 
face of the duodenum; this was thought to be the site 
of an old ulcer. The duodenum was fixed by adhesions 
and could not be freed for removal. The wall of the 
duodenum appeared normal. The lesser curvature of 
the stomach on the anterior aspect near the pylorus 
felt thickened and fibrotic. The stomach was divided 
at the upper and middle thirds and resected. On gross 
examination the stomach wall was soft, with the ex- 
ception of a small area in the antrum which sectioned 
with increasing resistance and was slightly firmer than 
the surrounding tissues. Microscopic examination 
showed an extensive fibrosis of the submucosa which 
extended between the muscle bundles and up to and 
including the subserosal area of the stomach. 

The patient made an uneventful recovery and is 
now free of symptoms. 

A small area of connective-tissue proliferation in the 
stomach, especially with extension into the duodenum, 
is rarely observed. The process is usually considered 
to Ije malignant, but serial sections through the entire 
segment of the stomach failed to reveal any malignant 
cells in this case. 


X-Ray Appearances in Amoebic Hepatitis. J. Munk. 
Brit. J, Radiol. 17; 48-53, February' 1944. 

Some cases of amebic hepatitis will show no evi- 
dence on roentgen examination. Occasionally gas may 
he identified in an abscess cavity and sometimes cal- 
cification may be observed in chronic cases. The 
signs commonly seen are indirect ones, as elevation or 
irregular bulging of the diaphragm, frequently with 
diminished motion atid .sometimes paradoxical mo- 
tion. Pleurisy is sometimes seen, and there may be a 
zone of atelectasis just above the diaphragm. 

These signs alone are not useful in the differential 
diagnosis, as many other conditions will produce them. 
When interpreted in the light of the clinical findings, 
they arc helpful in confirming the diagnosis. 

Ten cases arc briefly reported with the roentgen find- 
ings. Roentgenograms arc reproduced. 

SVDNEY J. Hawlex', M.D. 

Radiological Anatcmy of the Normal Terminal 
Choledochus. M. Royer and A. V. Solari. Gastro- 
enterology' 2: 1S0-1S5, March 1944. 

Two methods were employed by the authors in study'- 
ing the radiological anatomy of the normal choledochus. 


— one, e.xamination of autopsy specimens; the other, 
non-surgical cholangiography. Twenty-eight autopa' 
specimens— all normal— were studied radiologically by 
means of barium sulfate, three roentgenograms being 
made of each specimen, with 30, 50, and SO cm, of 
water pressure. Non-surgical cholangiography, con- 
sisting of peritoneoscopy and injection into the gall- 
bladder of an iodinized substance, under direct ob- 
servation, was carried out in 15 cases. 

Study of the terminal choledochus by these tm 
methods showed it to have a characteristic appearance 
similar to the mouth-piece of a flute. This knowledge 
“is useful in distinguishing the normal from pathologic 
conditions of the terminal choledochus and diverticula 
of the second portion of the duodenum. A dilatation 
of the terminal choledochus (ampulla of Vater) was ob- 
served only rarely in the roentgenograms.” 


Polyposis of the Gallbladder: Case Report, j. 
Gregory Grego and Henry N. Harkins. Am. J. Sing. 
63: 398-401, ATarch 1944. 

A case of polyposis of the gallbladder is reported lot 
three reasons: (1) its rarity; (2) its prophylactic im- 
portance, because of a possible predisposition oi 
polypoid growths to carcinoma; (3) its interest, be- 
cause of the preoperative roentgen diagnosis. 

A 52-year-old female complained of bleeding from 
the rectum, weight loss, and abdominal distress. Ex- 
amination revealed multiple polypoid growths in the 
rectal canal. On cholecystography the gallbladder 
shadow was clearly seen in the twelve- and sixtccn-hour 
examination. A number of small negative shadows 
of sharp outline were present, somewhat different from 
the usual negative shadows due to gallstone.s, siiggwk 
ing the possibility of polyps of the gallbladder. The 
rectal polyps were removed and the patient was dfr 
charged. There was no more rectal bicedingi but tj 
abdominal distress continued. On readmission to t e 
hospital cholecystectomy was done, and polyps of c 
gallbladder xvere found. No other pathclogica or 
surgical evidence of disease w’as discovered and i 
patient was subsequently free from symptoms. 

The authors cite Kirklin's reports (Am. J. n®’ 
genol. 2S: 46, 1931 and 29: 8. 1933) f™®, j’’® 
Clinic, where 8.5 per cent of more than w.w ? 
bladders surgically removed showed papillomas, 
lin was able to make a correct roentgen dtagnosi- 
many of these cases. 

Malignant changes have been found ass 
with polyposis of the gallbladder but the ctio og 
sociation of carcinoma with papilloma has n 
proved. Papillomas occur in the fundus aiic u a 

rise to symptoms of cholecj'stic disease. , 

G. A. Creel, 


Pancreatic Calculi: Report of Seven Cases ta 


Two of 


Rancreanc uaicuu: icepuii 
Which Cure Was Effected by PancreaticoU bo® 
Joseph Lionello, Bernard J. Ficarra, and Nwi 
Ryan. Arch. Surg. 48: 137-143, February ■ • 

The cause of pancreatic calculi is „;{()•!?, 

to be related to the stagnation of pancreauc_ 
resulting from inflammation and sclerosis. /(-aldb' 
are classified as true (in the ducts) ana R ■ 
cations in the parenchyma). True jin' 

smooth and rounded, rarely faceted; tnc> * ,^. 1 ^^,^. 

and are usually found in the head of the 
are accompanied by a chronic interlohniaf" i 
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and fibrosis. Cysts or abscesses may form, and second- 
ary changes iti the liver and biliary tract, duodenal ul- 
cer, or atheroma of the splenic artery may be associated. 

The clinical picture is vague. Epigastric pain i.s the 
most prominent symptom, and loss of weight, diarrhea, 
a sense of epigastric pressure, and lowered blood pres- 
sure are sometimes present. The picture of a painful 
diabetes should suggest this condition. 

The diagnosis is made by the roentgenogram; the 
stones are typically opaque and lie across the upper ab- 
domen at the level of the second and third lumbar ver- 
tebrae. The condition is rare, only 232 cases having 
been recorded. Surgical removal of the stones is im- 
perative to prevent further secondary changes. Two 
cases successfully operated upon and 5 diagnosed roent- 
genographically are reported. 

Lewis G. Jacobs, M.D. 


THE SPLEEN 

Calcification of the Spleen. Edwin F. Gray. Am. 
J. Roentgenol. 51: 336-351, March 1944. 

A group of 111 spleens from unselectcd necropsies 
were subjected to roentgen e.\amination. Evidence of 
calcification was found in 63 of these. Most of the 
cases occurred in the fifth, sixth, and seventh decades. 
In 8 cases there was an active systemic tuberculosis, 
while many others disclosed evidence of apical scars or 
thickening of the apical pleura, possibly due to healed 
tuberculosis. Multiple calcifications of the so-called 
miliary type occurred in 58 cases. The lesions varied 
in size from 1 mm. to almost 1 cm. in diameter. Some 
were gelatinous and some extremely hard in consis- 
tency. On microscopic examination, the peripheral 
portion of the lesion is found actually to be a capsule 
of concentrically arranged hyalinized fibers. No iron 
pigment was present. No thrombosed vessels were 
associated wdth these lesions. No tubercle bacilli 
were found. Serial sections frequently disclosed bone 
formation in the core. The splenic pulp about the 
lesions was not distorted to any great extent. 

There were 5 instances of calcium deposition within 
the capsule. Here the calcification w’as seen as a thin 
layer composed of granular deposits of calcium density 
distributed in a linear manner. No bone formation 
was noted. 

Calcification occurred within an infarct in one case. 
The roentgenogram showed four triangular areas of calci- 
fication. There was no bone formation. 

Calcification of the splenic artery was found in 5 
cases. Roentgenograms show'ed circular or mottled 
shadows of calcium density in the course of the artery. 
These occurred in the hilum or in vessels within the 
splenic pulp near the hilum. 

Gross and microdissection of calcified lesions fur- 
nished no direct evidence of a tuberculous or thrombotic 
origin. The multiplicity of the lesions is in favor of 
miliary tuberculosis as the etiologic factor, as is the 
presence of similar lesions in the liver. Guinea-pig 
inoculation was performed in 2 cases, however, and 
after eight weeks there was no evidence of tuberculosis. 

Calcifications of infarcts, the capsule, and splenic 
artery usually occur in patients of advanced age. 

The author gives a review' of the literature on cal- 
cifications of the spleen, rvith a full bibliography, and 
three illustrative case reports. 

Clarence E. Weaver, M.D. 


THE DIAPHRAGM 

Roentgen Diagnosis of Some of the Lesions Adjacent 
to and Involving the Diaphragm. Eugene P. Pender- 
grass. Pennsylvania M. J. 47: 587-590, March 1944. 

Next to a good history, the roentgen examination 
is probably the most valuable single procedure in the 
diagnosis of lesions in and around the diaphragm. The 
examination should include fluoroscopy in the erect 
position if possible and roentgenography of the chest 
and upper abdomen in the erect position, as air and fluid 
levels are sometimes the only clue to the diagnosis. 
Films should also be made in the horizontal position 
to demonstrate the soft-tissue outlines of the kidneys, 
liver, spleen, and muscles. 

Barium may be used to outline a hernia of the 
diaphragm when the stomach or colon is found in the 
thorax. Pneumothorax and pneumoperitoneum may 
at times be used; in the latter procedure the danger 
and pain w'ill be obviated if CO 2 is used instead of air. 
Hepatosplenography with thorotrast (75 c.c. intra- 
venously) will produce dense shadow's on the roent- 
genogram, representing the liver and spleen. Abscesses 
and metastatic lesions do not cast shadow's and may be 
demonstrated in this manner. 

The dome of the right diaphragm is usually about 
1.5 cm. higher than the left dome; the domes are usu- 
ally smooth in outline and irregularity in their con- 
tours may be due to adhesions or variation in attach- 
ment or size of the constituent muscle bundles. Oc- 
casionally one finds a rounded lump on the mesial aspect 
of the dome of the right diaphragm. This may be 
due to a w'eakness of the diaphragm, or the inferior 
vena cava may prevent its downward excursion. Tu- 
mors of the liver and subphrenic lesions will give a 
similar appearance. 

An anomalous enlargement of the right lobe of the 
liver will produce a shadow in the lateral view that 
may simulate that of an interlobar collection. The 
posterior costophrenic sulcus is much lower than the 
anterior and fairly large localized collections may escape 
detection unless the patient is examined in the lateral 
position. A slight restriction in the movement of the 
diaphragm should, if possible, be studied in the erect 
position, as the domes of the diaphragm are higher and 
the excursion is greater w'hen the patient is in the 
horizontal position. This is particularly true in in- 
fants and young children. 

Diaphragmatic elevation, either bilateral or uni- 
lateral, may be found after an abdominal operation 
and may have no pathological significance. Para- 
doxical movement of a diaphragm is now commonly 
seen due to the frequency of phrenic operations. 

Kidney and perinephric lesions which cause localized 
elevations of the diaphragm are best seen in the lateral 
view. Tumors are not likely to cause fixation of 
structures; inflammatory lesions often do and may 
produce an elevation of both domes of the diaphragm. 
Unless one employs thorotrast or pneumoperitoneum for 
demonstration of the liver, the roentgenographic im- 
pression of its size may be deceiving. 

Calcification in the liver is, in the experience of the 
author, caused most frequently by a primary tumor 
or echinococcus cysts. The latter are usually multiple. 

Small dense spots frequently seen in the spleen 
may be due to phleboliths, calcified tubercles, fungus 
infections, or primary tumors. 

Soft-tissue outlines are obscured in ascites, and loss 
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of the psoas outline may be due to an inflammatory or 
a malignant lesion. Joseph T. Danzer, M.D. 

THE SKELETAL SYSTEM 

Congenital Absence of the Patellae Associated with 
Arthrodysplasia of the Elbows and Dystrophy of the 
Nails: A Hereditary Syndrome. Hyman R. Senturia 
and Ben D. Sextturia. Am. J. Roentgenol, 51: 352- 
35S. March 1944. 

After reviewing the literature on the hereditary syn- 
drome described in the title the authors state that, al- 
though there has been some variation in the nature 
and degree of the congenital defects which have been 
described, the localization of the abnormalities to the 
nails, particularly of the thumbs, to the patellae, and 
to the elbows has been fairly striking. 

The typical dystrophic nail presents a small normal 
appearing base that is much thinner than normal and 
that gradually disappears about half way' down the 
nail bed. Occasionally tlie nails of the toes are af- 
fected. The patella may’ be absent altogether or 
show at least severe hy’poplasia. Roentgenograms of 
the elbow reveal an arthrodysplasia characterized by’ 
an elongation and deformity with luxation of the 
proximal end of the radius. The head of the radius 
is poorly formed. 

A case is cited presenting the classical triad of de- 
formities. The patient was a male, aged 36. whose 
great-great-grandfather was known to have had this 
affection. After three generations the condition re- 
appeared, in the patient’s mother, and 29 persons were 
affected in the three succeeding generations. 

It is apparent from the literature on this subject 
that we are dealing witli the hereditary transmission 
of a dominant character, not sex-linked, the anomaly 
being carried at the same time in two different systems, 
one derived from the mesoderm, the other from the 
ectoderm. Aschner (J. A. M. A. 102 : 2017, 1934) 
concluded that the genes for the defect of the patella 
and the thumb nail are not only linked together in the 
same chromosome, but are even very near neighbors 
to each other within the chromosome. The gene 
for the luxation of the head of the radius is probably’ 
in the neighborhood of the other two genes, but not 
quite so close in the chromosome, as the whole syn- 
drome docs not occur so often as the association of the 
defect of the thumb nail and the patella, 

.A bibliography is appended. 

Cl.\ren'ce E. Weaver, M.D. 

Arachnodactyly in Four Siblings, with Pneumo- 
encephalographic Observations of Two. Harry D. 
PasachofI, M. J. Madonick, and Carl Drayer. Am. J 
Dis. Child. 67: 201-204, March 1944. 

Arachnodactyly. or Marfan’s disease, is character- 
ized not only by the long, slender bones of the hands 
and feet, which give it its name, but also by muscle 
atrophy and laxity of ligaments permitting skeletal 
deformities and anomalies of the eye and heart. The 
commonly described deformities are kyphosis, scoliosis, 
funnel chest, high position of the patella, hammer toes, 
pcs planus and subluxation of the joints. Ocular 
abnonnalitics include dislocation of the lenses, trem- 
ulous irises, myopia, miosis, shallow anterior chamber, 
and strabismus. Patent interventricular septum and 
patent ductus arteriosus arc the more common cardiac 
findings. Dolichocephaly’, enlargement of the ears. 


and a melancholy expression may be present. In. 
telligence, as a rule, is good. Hereditary background 
is found in many instances. Roentgen examination 
shows the phalanges, nietacarpals and nietatar.sah 
to be longer than is usual but reveals no abnormal 
changes in bone structure anywhere. 

Two ty’pical cases of this disease occurring in a 
brother and sister are described. Both children wen 
retarded mentally’. Encephalograms, believed to be 
the first recorded in the literature in this condition, 
showed moderately dilated lateral ventricles with no 
displacement. The remaining two children in the 
family were found to be similarly afflicted and informa- 
tion concerning the hereditary background revealed 
elements of the disease in the father and paternal 
grandfather. No cardiac anomalies were observed in 
any of the children. 

Lester M. J. Freedmax, M.D. 


Case of Morvan’s Type of Syringomyelia. Nathan 
Bloom and Lloyd J. Moss. Virginia M. Monthly 71: 
131-133, March 1944. 

The classical symdrome of Morvan’s type of syTingo- 
my’elia is seen in young persons and consists of inifiai 
pain about the shoulders and arms, followed by loss 
of pain and temperature sensation, with retention o' 
the sense of touch and subsequent trophic changes of 
the bony’ structures. Painless indolent ulcers of the 
fingers and hands are common. Morvan’s type ol 
syringomyelia is less often seen than the various other 
forms. , 

The authors’ patient was a 49 -year-old colored 
woman with a history of a severe infection of the ng t 
hand six y’ears before. Both hands and twists increase 
in size, with gradually developing stiffness and ncston 
of the fingers of the right hand. Loss of saisahon 
resulted in frequent burns and cuts, with slow healing. 
Numbness and tingling occurred in both upper a- 
tremities with occasional vague pains in the wTis s a 
fingers. Some disability of the right hand was preset 
on account of the flexion deformity’, but there was i 
definite motor weakness or muscle twitching. 

On admission, the hands and wrists were huge 
deformed by swelling. The fingers were sauMg 
shaped and several indolent ulcers were pr«en 
right hand, which was held in a flexed, stiffcnc s 
Both WTists were unusually mobile and crept a 
were not tender or painful on motion. The ic • 
triceps reflexes were absent. All other re ex 
normal and there were no pathological re exc . 
vibratory sense was intact throughout t le ’ 
position sense was normal. Pain 
sensations were lost in both hands and w ns - 
diminished above the wist and on the rui 
level of the twelfth dorsal segment 
ment, sensations were normal. Tjic . 
atory’ findings were essentially negative. . ■ 

X-ray examination revealed a dorsa . . 
convexity to the right and ® j,;), po;- 

rotation of vertebral bodies. The Ic 
tcriorly was fractured. In the Bands . ^ a 
organization, with old fractures, of » ‘ ,;,c 

tendency toward "claw” hands, shgh jhi 

terminal phalanges, and soft-tissue , ^jiloridt 
patient received large doses of tlnaniin > 
and deep x-ray therapy and seemed ‘P ‘ .5 ,U- 

The author points out that the join 


;cribed as 


"Charcot joints" may be due 
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injury to the spinal cord, as in stab wounds, myelitis, 
spina bifida, and other cord lesions, and that such 
arthropathy is not always of syphilitic origin. 

J. E. WlIlTELEATIIER, M.D. 

Pulmonary and Osseous Manifestations of Tuberous 
Sclerosis, with Some Remarks on Their Pathogenesis. 
Alfred J. Ackermann. Am. J. Roentgenol. 51: 315-325 
March 1944. 

According to our present conception, tuberous scler- 
osis is a form of congenital ectodermosis, as arc three 
other outstanding entities, namely von Recklinghausen’s 
neurofibromatosis, angiomatosis cerebri, and Hippel- 
Lindau’s disease. In fully developed cases one finds 
most frequently the following symptoms: (1) epileptic 
seizures; (2) mental deficiency: (3) cutaneous lesions, 
and (4) congenital tumors of the eye and many vis- 
ceral organs. Clinical manifestations of the disease 
are often recognizable in infancy. They depend upon 
the organs involved. 

Pathologically, tuberous sclerosis is characterized 
by the presence of potato-like tumors, varying in size 
from 0.5 to 3.0 cm. in diameter. These tumors occur 
most frequently in the cerebral hemispheres. In the 
walls of the third and lateral ventricles, immediately 
beneath the ependyma, small irregular projections arc 
found, arising usually from the thalamus. The mi- 
croscopic alterations characteristic of the disease affect 
the pyramidal colls and the glia. Giant cells lie typi- 
cally in the depth of the sclerotic nodules, i.c., where the 
neuronic and glial changes are most intense. A large 
cell of neuronic type and a large cell with glial resem- 
blance are distinguished, 

Histopathologic studies of pulmonary and osseous 
manifestations of tuberous sclerosis have been scant. 
Berg and Zachrisson (Acta radiol. 22: 425, 1941) 
emphasized the irregular, honeycomb-like pattern in 
both lung fields, made up of scarcely visible to hazel- 
nut-sized translucencies, separated by fine round 
striae. Skeletal involvement has been reported by 
various authors, whose observations are reviewed. A 
close study of the osseous changes reveals that they 
are not uniform. One finds bone sclerosis, periosteal 
thickening, bone rarefaction, and cyst formation. 
These changes may be an expression of physiopatho- 
logical disturbance rather than of embryonal tissue 
dysplasia. The cases exhibiting skeletal changes 
showed the tubera to be located in the floors of the 
lateral ventricles and within the third ventricle. In 
other words, the lesions involved the thalamic and 
hypothalamic area of the brain. The significance of 
the hypothalamus in skeletal disorders has recently 
been emphasized by Lichtwitz (Functional Pathology, 
New York, Grune and Stratton, Inc., 1941). The poly- 
cystic lung disease is considered to be an expression 
of “embryoplasmatic dysplasia,” a condition due to an 
anomaly of fetal differentiation. 

A case is reported of a white male, aged 25 years, who 
complained of polyuria, nocturia, and pain in the chest, 
back, and both legs. Roentgen examination showed a 
honeycomb pattern of the lung fields with numerous 
multi-angular areas of increased translucency, separated 
by thickened fibrous ' strands. Skeletal changes con- 
sisted of erosion of the first lumbar segment with ac- 
companying sclerosis. There were numerous cystic 
areas within the iliac, ischial, and pubic bones and in 
both femora. Blood calcium and phosphorus levels 
were normal. Blood chemistry did not support a 


possible diagnosis of osteitis fibrosa cystica due to 
hyperparathyroidism. There was no demonstrable 
disturbance of the lipoid metabolism. The patient 
was observed over a period of eight years. 

Clarence E. Weaver, M.D. 

Gargoylism: Review of Literature with Report of 
Two Cases. Louis A. Lurie and Sol Levy. Am. J. M. 
Sc. 207: 184-195, February 1944. 

The syndrome, variously called “gargoylism,” dysos- 
tosis multiplex, Hurler’s syndrome, and lipochondro- 
dystrophia, is characterized by chondrodystrophic 
skeletal changes and deposition of a lipid-like substance 
in many of the body tissues. 

Cases in two brothers, aged seven and six, are pre- 
sented. The patients stood with all joints stiffly 
flexed. The head was retracted backwards and rested 
on the shoulders: it was larger than normal, with prom- 
inent bosses. The orbits were wide-set, the nose was 
saddle-shaped, and the lips were thick. A thoraco- 
lumbar kyphosis was present. Each patient had a 
barrel-shaped chest. Enlargement of the liver and 
spleen and umbilical herniae were present. Both pa- 
tients showed hypertrichosis of the back and extremi- 
ties. Corneal clouding, which is present in 75 per cent 
of the cases, was absent. There was laboratory evi- 
dence of definite liver damage. 

The disease is congenital and familial in origin, affect- 
ing both sexes. Consanguinity plays no role; neither 
are the parents mentally defective. Usually, no ab- 
normalities are present at birth, symptoms appearing 
between the first and second years, when a failure of 
normal development is observed. The condition is a 
lipoid disturbance, since abnormal storage of lipoid 
substances has been found, principally in the reticulo- 
endothelial cells, brain, cornea, pituitary, liver, spleen, 
and lymph nodes. These deposits appear as fine 
curved rod-like granules of as yet undetermined na- 
ture. 

Roentgenographically, the skull is large and the sella 
is proportionately larger. The vertebral bodies may 
be poorly developed or even deformed. Bone ossifi- 
cation is retarded. The changes in the skull are prob- 
ably not due to the lipoid disturbance, but rather to a 
defect in the mesodermal anlage and faulty develop- 
ment of the sphenoid ; the vertebral anomalies are prob- 
ably attributable to faulty formation of the cartilage, 
while the retarded bone growth may be due to a pitui- 
tary factor. The restricted motion in the joints may 
be due to poor formation of the articular surfaces. 

In Morquio’s disease, from which gargoylism must be 
differentiated, there is no limitation of motion of the 
joints and the patients are not feeble-minded. 

Benjamin Copleman, M.D. 

Hand-Schuller-Christian’s Syndrome and “Eosino- 
philic or Solitary Granuloma of Bone.” Oscar Versiani, 
Jose Maria Figueiro, and Moacyr A. Junqueira. Am. 
J. M. Sc. 207: 161-166, February 1944. 

A woman aged 50, who also complained of polydipsia, 
suffered a pathological fracture within a year after a 
rarefied area was found in the middle of the left femoral 
shaft. All the other long bones were normal. A mod- 
erate anemia was present. The white cell count 
showed 6.5 per cent eosinophils. 

A biopsy was performed, and a certain zone in the 
biopsy material showed an accumulation of eosinophils. 
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improvement following operative correction of renal 
and ureteral anomalies; the second, of dwarfism, hydro- 
ureter, osteoporosis and epiiihyseal changes, and high 
serum phospliorus, terminating fatally. 

Renal riekets is a disease of youth, the average age 
of onset being twelve or fourteen years; it occurs 
equally in boys and girls. Typically it is character- 
ized by dwarfism; usually bright mentality; bony 
changes, chiefly genu valgum, which is present in about 
half the cases; roentgen findings suggestive of ordinary 
rickets; thirst, polyuria, dry skin, anorexia, headache, 
delayed sexual development, and in various degrees 
poor renal function, azotemia, a low serum calcium and 
high serum phosphorus. The three outstanding 
features are the dwarfism, rachitic changes, and the 
calcium-phosphorus reversal. 

Any renal disease which causes retention of phos- 
phorus may lead to renal rickets. Under these con- 
ditions phosphorus is eliminated into the bowel, where 
it combines with calcium to form insoluble calcium 
phosphate. This the bowel cannot absorb, and re- 
duction in serum calcium results. The excessive phos- 
phorus causes hyperplasia of the parathyroids, which 
in turn creates decreased density of bones with fibrosis 
and cystic changes. Large parathyroids have been 
found at autopsy. Some writers feel that imbalance 
of the calcium-phosphorus ratio is more important 
than the total amounts of the elements. Tetany is 
very rare, apparently because the serum calcium never 
falls low enough. 

Prognosis is almost 100 per cent unfavorable. Only 
two years of life are to be expected after bone changes 
occur. Edwin L. Lame, M.D. 

Osteomyelitis of the Odontoid Process of the Axis 
(Dens of the Epistropheus). T. J. F. Frank. M. J, 
Australia 1: 198-202, March 4, 1944. 

Acute osteomyelitis of the vertebrae is a rare dis- 
ease. The site of the infection in the vertebral body, 
laminae, and processes is usually more important 
than the part of the spinal column affected. If the 
focus is localized in the anterior part of the body or on 
the periphery of the vertebra or lamina, the infection 
is more apt to follow the fascial planes and 
spinal muscles with the production of better oppor- 
tunities for eventual drainage of an abscess. Lesions 
of the spinous and transverse processes may finally 
result in superficial abscesses, which can be easily 
drained. If the disease affects the posterior part of 
the vertebral body or the inferior surface of the lamina, 
meningitis or meningomyelitis may arise through direct 
spread of the infection or from rupture of the pus into 
the spinal canal. 

Osteomyelitis of the spine is usually the result of a 
blood-boriie infection from a primary focus elsewhere. 
The organisms most commonly found are Staphylococcus 
aureus and albus, the pneumococcus, the streptococcus, 
and Bacillus typhosus. 

Acute osteomyelitis of the vertebrae may occur at 
any age before their ossification is complete and some- 
times later. Twelve to fifteen years has been given as 
the age of election. The mortality is high, averag- 
ing about 45 per cent. 

Involvement of the cervical vertebrae is especially 
rare. It may be mistaken for spontaneous hyperemic 
dislocation of the atlas, which is also unusual. 

A case is reported in a man 43 years of age. The 
right index finger became swollen and this was fol- 


lowed by cellulitis of the hand and forearm, which 
responded to multiple incisions and sulfapyridine. 
Two weeks later the left ankle became painful and swol- 
len. Later there was transient pain in the groin, and 
two weeks afterward the neck became stiff and painful. 
A few enlarged cervical nodes were present. The blood 
count showed evidence of infection. X-ray examina- 
tion of the neck was negative at this time. Two weeks 
later, however, some osteoporosis of the odontoid was 
demonstrable and a diagnosis of osteomyelitis was 
made. Examination by x-ray nine days later did not 
show any additional bony changes, but in another 
twelve days roentgenograms revealed a pathological 
fracture of the base of the odontoid process, which was 
displaced a quarter of an inch to the right. Lumbar 
puncture yielded clear spinal fluid, containing a ftfw 
white cells but no increase in globulin. 

The patient died seven weeks after entering the 
hospital. Postmortem examination showed a thick- 
walled abscess in the left upper lobe of the lung. The 
peritonea! sac contained several pints of clear yellow 
fluid. Large perinephric collections of green-yellow 
pus were found, and there were several abscesses in 
each kidney. The cultured organism was Staphylococcus 
aureus. The odontoid process of the axis was con- 
gested, rarefied, and eroded, and a complete fracture 
was present just below the level of the articular sur- 
face. Microscopic examination of the odontoid process 
revealed an acute osteomyelitis. 

Donald R. Laing, M.D. 

Role of Aseptic Bone Necrosis in Hip Lesions. Ernst 
Bergmann, Am. J. Surg. 63: 218-235, February 1944. 

Because of the arrangement of vessels supplying the 
head of the femur, impairment of the blood supply with 
consequent aseptic necrosis is of particularly frequent 
occurrence at this site. 

In fractures of the femoral veck the blood supply to the 
head is either greatly impaired or altogether cut off and 
a-eptic necrosis ensues. Too much significance need 
not be attached to this, however, so far as immediate 
healing is concerned, for with proper reduction the 
chances for bony union are still good, since the adjacent 
living bone of the distal fragment can unite with the 
head before this has gone through all the stages of re- 
organization. The true significance of aseptic necrosis 
in fractures lies rather in the possibility of late damage 
— the collapse of an area of residual necrosis one or two 
years after bony union is complete. This may occur 
after any of the approved methods of treatment, and 
no means of predicting or preventing it are known. 

Epiphyseal separation may or may not be accom- 
panied by ischemic necrosis. On the whole, its role is a 
minor one. The author cites one case in which, six 
months after apparent healing, the entire epiphysis col- 
lapsed. In another case, three years after reduction, 
evidence of residual necrosis was observed roentgeno- 
logically, though due to its position in a sector not 
subject to full weight-bearing pathological fracture did 
not occur. Forceful manipulation of slipped epiphyses 
should be avoided, as this may jeopardize ivhat remains 
in the way of blood supply or has been re-established 
through adaptation. 

In traumatic dislocation of the hip, as in fractures, 
wedge-shaped areas of necrosis may persist and col- 
lapse after a considerable interval, under the strain 
of weight-bearing. In congenital hip dislocations the 
capsule is intact and the capsular vessels have time for 
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the necessan- adjustment, but even so an occasional 
case shows a necrotic area after the patient has reached 
adult life. 

Perthes' disease differs from the conditions preAously 
described in the absence of any frank traumatic factor; 
yet autopsy and surgical specimens reveal the charac- 
teristics of aseptic bone necrosis. The explanation of 
these changes is not clear. !Minor repeated or perma- 
nent mechanical effects, such as are associated with 
almost normal activities— -so-called “microtraumata” — 
have been suggested as a causative factor. 

The loose bodies or joint mice characteristic of 
osteochondritis dissecans show under the cover of living 
articular cartilage a necrotic bony core. Here, too, a 
satisfactory explanation is wanting, but mechanical 
effects seem to play a role. 

Only in caisson disease is embolic interruption of the 
circulation unquestionably accepted as the cause of the 
subsequent aseptic necrosis. 

Osteoarthritis may be accompanied bj' collapse and 
demarcation of areas of necrotic bone in the weight- 
bearing sector but, as in osteochondritis dissecans, the 
e.xplanation is a matter of conjecture. 

Finally, the author mentions tuberculosis of the 
femoral head. “Certain forms of epiphyseal tuberculo- 
sis,” he says, "due to vascular occlusion through embo- 
lism by tuberculous material may be accompanied by 
anemic infarcts of truly aseptic U-pe.” 

Roentgenographic Diagnosis of Torsional Deformities 
in Tubular Bones. Henr>’ Milch. Surgery 15: 440- 
450, March 1944. 

Commonly, the determination of rotational displace- 
ment of the long bones depends upon exposure of the 
entire bone to roentgen beams which diverge from 
each other by knoum angular amounts. WTiile this 
method affords an excellent opportunity for the sci- 
entific measurement of the degree of rotation of a known 
anatomic prominence, such as the femoral neck, it is 
not always conveniently applicable, particularly when 
there has been a loss of continuity in the shaft of the 
bone From a practical point of view, it is seldom, 
if ever, iieces'.ary to determine the degree of such rota- 
tions «iih mathematical precision, provided the direc- 
tion can be accurately demonstrated. The author 
presents a few simple observations” which have been 
found helpful. 

In recent fractures the presence of rotation of one 
fragment upon the other around a longitudinal axis 
nmst be entisaged when a disproportion persists be- 
tween the fracture ends. In the absence of any 
marked telescoping of the bone ends, this appearance 
can arise only from a rotational displacement, since 
long bones are, in general, irregularly polygonal or 
elliptical, but almost never truly circular in outline. 

Failure to recognize the presence of rotation may 
account in no small measure for the difficulty ex- 
perienced in the treatment of spiral or malleolar 
fractures of the tibia, fractures of the femoral neck, 
and cspeciallj’ supracondylar fractures of the humerus. 
In the latter case, the thinness of the bone in the supra- 
condylar region makes the retention of end-to-end re- 
duction most precarious and it is probably because of 
the persistence of some rotation that more marked dis- 
placement. can be avoided. 

Rotation of the fragments of a supracondylar frac- 
ture is betrayed by cross-scctional disproportion. The 
direction of rotation, however, requires other observa- 


tions. These are based upon the principle of deta- 
mining the projection relationship between two tran.=- 
verse axes which normally converge at known anghs. 
In the case of the femur these are the bicondylar ask 
and the axis of the femora] neck. 

Using the direction of any normal bony projection as 
an axis of reference, the same method for the deter- 
mination of torsion can be applied to all the long 
bones. Once the normal angular relationship of the 
prominence to any other transverse axis is known, 
torsion existing between the two axes can be roent- 
genographically established and, if necessarj', measured. 
However, it is essential that the whole bone be radi- 
ographed on a single plate, since both axes of reference 
must be projected on the same film. 

In the humerus, the lower or bicondylar axis is 
preferable to the upper axis because of the shortness 
of the humeral neck. The axis of the head and neck 
is retroverted and makes a backward and inward 
angle of about 20 degrees. Hence, the neck should al- 
ways be foreshortened in relation to the bicondylar 
axis when the fragments are in normal alignment. 

Examination of the ulna discloses that in its an- 


atomic position the coronoid process points almost 
directly forward, while the styloid process, at its distal 
end, points almost directly backward. It follows, 
therefore, that the clear outline of the styloid process 
on a routine anteroposterior view and its absence on a 
routine lateral view are pathognomonic of torsion in the 
ulna. 

In the radius, the situation is exactly opposite. 
The absence of the radial styloid process in a routine 
anteroposterior view and its presence on a routine 
lateral view are pathognomonic of torsion. 

In the leg, because of the absence of prominent 
lateral projections, the roentgenographic recognition o 
torsion is somewhat more difficult. The medial pro- 
jection of the internal malleolus is so slight as tomae 
it practically valueless for establishing an axis of rom- 
parison with the bicondylar axis of the tibia. 1 off 
ever, the method here described can be employe m 
slight modification. On a true lateral view, ni' ^ 
axis of the knee joint perpendicular to the roen g 
film, the long axis of the fibula normally’ hes poster) • 
to the longitudinal axis of the tibia. This is, o ' 
due to the fact that the bimalleolar axis 
joint is normally externally’ rotated 20 
from the bicondylar axis of the tibia. Using is 
lationship as a norm, it will be seen that 
tat ion of the tibia sem’es to increase the apparc 
placement of the fibula on the lateral roen gen 
of the tibia. Internal torsion, on the other han , 
suits in a relative forward displacement o 
leolar head in the lateral view. The V an 

this phenomenon, however, depends upon ® 
absolutely' true lateral view of the upper en ^ 
tibia, as a norm, against which comparison 
T. E. WnlTELEATHEB, 


Fractures of the Tibial Condyles. m- 
California & West. Med. 60: 96-98, nf 

Fractures of the tibial condyle may be tn _ 
indirect or direct violence. The m ir 
fracture is the result of falling upon t . .janat 
login extension, or of forcible abduction o jnciud'.'# 
the knee with the leg fixed. Direct x lO 
severe blows and crushing injuries just ^.^anirk- 
joint. The so-called “bumper” fracture is an 
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The joint surfaces are involved in nearly all tuberosity 
fractures and the horizontal plane of the tibial condyle 
is in malalignment. The head of the fibula may be 
fractured, too. 

Roentgenograms arc essential in determining the 
e.\tent of the fractures and the type of treatment. 
Therapy is conservative. The author uses a modified 
Forrester technic. Early motion is advocated, but 
weight-bearing is never begun before six to eight weeks 
have elapsed, and then only with the protection of a 
long caliper brace. The author does not advise im- 
mediate open reduction. 

Maurice D. Sachs, M.D. 

Combination of Nail and Screw for the Fixation of 
Fractures of the Neck of the Femur. Herbert A. John- 
ston, Am. J..Surg. 63: 329-336, March 1944. 

The author describes his method for the fixation of 
hip fractures, using a combinat ion nail and screw. This 
screw has a channel from end to end so that it readily 
follows a guidewirc. It also has a slot from end to 
end for the reception of a key, which is the same length 
as the screw and is easily inserted. The key is thicker 
on the inner border and is made to fit the guide-wire 
channel. It is flat and when inserted projects through 
the slot from end to end of the screw. It is driven in 
after the screw is inserted. The screw provides com- 
pression of the fragments and the key becomes a flange 
which prevents its change of position and also prevents 
rotation of the head. 

This device may be inserted by any method of choice 
— large incision or small puncture. The author uses a 
puncture operation, inserting the screw under fluoro- 
scopic guidance. With the technic which he describes, 
the periods of exposure to x-rays are brief and the 
operator’s hands are well out of the field of danger, so 
that he runs no serious risk. 

Pneumoroentgenography of the Knee Joint. P. P. 
Hauch. Brit. J. Radiol. 17: 70-74, March 1944. 

The technic employed by the author for pneumo- 
roentgenography of the knee joint is as follows. Under 
aseptic precautions 100 to 140 c.c. of oxygen are in- 
jected into the knee joint and a snug elastic bandage 
is applied. Radiographs are made in the posterior- 
anterior projection of each half of the joint in forced 
abduction and adduction. Oblique, lateral and antero- 
posterior views are also taken if indicated. Better 
results are obtained if the films are slightly over- 
exposed and under-developed. Oxygen is used in 
preference to air, as it is more quickly absorbed. There 
is no undue pain or discomfort during or after the pro- 
cedure. 

It is possible to identify tears and hypermobility of 
the menisci, loose bodies, injuries to the cruciate 
ligaments, injuries to the cartilages of the femur and 
tibia, hypertrophy of the fat pads, calcification of the 
menisci, cysts, and minute fractures. In a series of 
21 cases the procedure described was found to be highly 
accurate. Sydney J. HAtVLEY, M.D. 

Soft Tissue Complications of Fractures of the Leg. 
A. B. Sirbu, M. J. Murphy, and A. S. White. California 
& West. Med. 60: 53-56, February 1944. 

Valuable time is lost in the treatment of fractures by 
paying too much attention to bone fragments and giv- 
ing inadequate consideration to the extent of injury to 


adjacent soft tissues and the sympathetic nervous sys- 
tem. During the past two years the authors have been 
collecting a series of cases involving tratima of the ex- 
tremities with vascular complications. These include 
(1) generalized arterial occlusion of the leg due to vaso- 
spasm; (2) Volkmann’s ischemic paralysis of the leg 
with gangrene of the anterior crural muscles; (3) lo- 
calized gangrene of the anterior tibial muscle. 

Eight illustrative cases are presented. The role that 
the sympathetic nervous system plays in the production 
of arterial spasm and the relationship of the latter to 
ischemia and even gangrene of an extremity are dis- 
cussed. 

The authors state that in all traumatic injuries of the 
extremities a careful search should be made for evidence 
of vascular and nerve involvement; that evidence of 
arterial spasm, either as an early or delayed complica- 
tion, should be sought; that a lumbar sympathetic or 
stellate ganglion block should be done in all cases of 
circulatory impairment and, if that is not satisfactory, 
a periarterial sympathectomy or arteriectomy should 
be performed. Maurice D. Sachs, M.D. 

Subastragaloid Dislocation. Report of an Unusual 
Ski Injury. Merle J. Brown and Walter E. Brown, Jr. 
Am. J. Surg. 63: 276-277, February 1944. 

A case of subastragaloid dislocation of the left ankle 
occurring during military skiing is reported. While 
coming down a hill at a moderate speed, the patient 
lost control and began to fall. The front end of the 
ski caught in a tree. As the forward momental force 
carried the weight of the body past the tree, a torsion 
external rotating force was produced on the left ankle. 
Examination immediately following the accident 
showed a deformity of the left ankle with the foot pro- 
jecting at a 90° angle lateralward in relation to the leg, 
with general diffuse swelling. Roentgenograms showed 
a complete dislocation of the os calcis on the talus, with 
90° lateral rotation of the foot, the scaphoid bone being 
separated anteriorly from the talus. Successful re- 
duction was finally accomplished, as shown by x-ray 
examinations, and a cast was applied. An x-ray check- 
up two weeks following the accident showed a normal 
left ankle joint. The patient was discharged to full 
duty approximately four weeks after the injury. 
Roentgenograms are reproduced. 

Vertebral Fractures in Metrazol Therapy With and 
Without the Use of Curare as a Supplement. N. L. 
Easton and Joseph Sommers. J. Nerv. & Ment. Dis. 
99: 256-263, March 1944. 

In a scries of 800 metrazol-treated cases, a fracture 
incidence of 26.1 per cent was found. All of the 
fractures occurred in the bodies of the dorsal spine, the 
fourth, fifth, and sixth vertebrae being the most fre- 
quently injured. The incidence was 37.2 per cent in 
males compared with 16.8 per cent in females. There 
was also an average of 2.8 bodies involved in the male 
compared with an average of 2.1 bodies per female. 
The authors believe that the greater muscular de- 
velopment in the male accounts for the higher incidence 
of fracture and greater number of bodies affected. 

In 2/5 patients treated with curare and metrazol, 
the fracture incidence was 5.8 per cent: 7.3 per cent 
in males and 4.6 per cent in females. The degree of 
compression of the bodies and number of vertebrae in- 
volved were also less than with metrazol alone. 
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Kj-phosis, scoliosis, arthritis, nuclear change, and 
old fractures are no contraindication to metrazol 
therapy. Osteoporosis, however, is a definite contra- 
indication to the use of metrazol alone. 

The authors conclude that curare should be used as 
a supplement whenever metrazol "shock” therapy is 
employed. E. W. Godfrey, M.D. 

Acute Calcified Subacromial or Subdeltoid Bursitis. 
Frank R. Guido. California & West. Med. 60: 69-72, 
February 1944. 

Calcified subacromial or subdeltoid bursitis is not 
rare. In a series of over 6,000 unselected apparently 
healthy persons, Bosworth Q. A. !M. A. 116: 2477, May 
•31, 1941) found calcium deposits in one or both sub- 
acromial bursae in 2.7 per cent. The seat of the dis- 
ease has been sho^vn to be in the floor of the bursa, 
which is closely aligned with the tendons of the short 
rotators of the humerus, especially that of the supra- 
spinatus muscle, and it is the tendon of this latter 
muscle that is most commonly involved. 

The etiology of subacromial or subdeltoid bursitis is 
not known. The present consensus is that it is a grad- 
ual degenerative process, with multiple trivial traumata 
playing some part. 

Symptoms include agonizing pain in the shoulder 
joint, tendemess over the greater tuberosity, pain on 
rotation, and inability to abduct the involved ex- 
tremity, which is held rigidly at the side. Roentgeno- 
grams reveal a calcareous deposit (occasionally multiple 
depositsl over the greater tuberosity. This varies in 
density and thickness. Sometimes fluoroscopy is use- 
ful in its localization. .Acute symptoms usually persist 
for about two weeks. 

•AlUiough some patients experience spontaneous re- 
lief, the author is of the opinion that immediate in- 
cision of the involved bursa and curettage are the best 
form of therapy. For patients who refuse surgery', 
the injection of procaine hydrochloride into the burk 
has received favorable mention in the literature. High- 
voltage roentgen therapy has also been employed, but 
the results have not been striking. Chapman (Califor- 
nia & West, Med. 56: 24S, 1942. Abst. in Radiology' 
39: oil. 1942). using this form of treatment in 54 
cases, obtained no relief in 22 per cent, slight relief in 
K ( per cent, marked but incomplete relief in 46 per cent, 
and complete relief in 22 per cent. Other measures 
which have been tried with more or less effectiveness 
are physiotherapy, needling of the bursa, bursal irri- 
gations. and ammonium chloride orally with rest of the 
involved ann and other supplementary measures. 

The author reports a series of 11 cases. Surgical 
incision was done in 7, with prompt relief. In 3 cases 
immobilization and analgesics brought about relief in 
two or three weeks. One patient refused treatment. 

M.ttTtrcE D. Sachs, M.D. 

GYNEC0L03Y AND OBSTETRICS 

Venous Intravasation During Utero-Salpingography. 
E. Rohan Williams. Brit. J. Radiol. 17; 13-17, 
January 1944. 

\ enous intravasation may occur during utero- 
salpingography as a result of direct trauma to the 
uterine mucosa by the cannula, the use of excessively 
high pressure, the performance of the test when the 
endometrium is physiologically deficient, :.e., too near 


menstruation or too soon after curettage or dilatatioa 
of the cervix. 

Fluoroscopically this complication is first seen as aa 
ill-defined opacity near the uterine cavity, followed bv 
the appearance of streak-like shadows radiating later- 
ally. On films an interlacing network may be seen 
adjacent to the uterine cavity'. As the intravasation iti- 
creases, the oil is seen as coarse linear opacities in the 
uterine veins. It usually breaks up into globules as 
the injection proceeds. 

In 6 cases reported by the author, no untoward symp- 
toms occurred, but instances of chest pain and cough, 
probably the result of oil embolism, have been reported 
and two deaths from oil embolism have been recorded. 

Sydney J. Hawley, M.D 


Anencephaly with Antenatal Roentgen Diagnosis in 
Three Cases. W. C. Winn, H. H. Ware,' Jr., and F. B. 
Mandeville. Virginia M, Monthly 71: 145-148, Jfarcli 
1944. 

Throughout the literature there seems to be genera! 
agreement that, whenever hydramnios is suspected 
clinically, a fetal monstrosity should be considered. 
Anencephaly' is considered a monstrosity which can 
be diagnosed by adequate anteroposterior and lateral 
roentgenograms during the latter half of pregnancy. 

A review of the obstetrical records at the Medical 
College of Virginia Hospitals for a period of ten years. 
1933 to 1942, inclusive, revealed 71 cases with poly- 
hy'dramnios. In 7 of these, gross deformity of the 
fetus was noted. There were 3 fetal monstrosities, 
3 cases of ery'throblastosis of the hydrops variety, and 
1 infant had clubbed feet. One anencephalic monster 
was diagnosed roentgenographically before delivco'. 

Three case reports with roentgenograms arc in- 
cluded in the paper. The authors conclude that 
roentgen examination of the abdomen in all caswof poll- 
hydramnios is advisable. If a monstrosity 'Oim , 
it is best to keep the mother in ignorance of the Jac 
and interrupt the pregnancy. _ 

The small quantity' of roentgen radiation ncccs.'ary 
for the examination, less than l/oO of an cry 
dose, is not considered dangerous for mother or c u 
J. E. Whiteleather, M-d- 


Fallacies in Soft Tissue Placentography. Cha-s-'W 
Moir, tvitb a Comment by A. Louis Dippel. - 
Obst. & Gynec. 47: 198-212, February' 1944. 

This paper is a criticism of the method of so 
placentography described by' Snow and P' , 5 . 
and hv DinneJ and Brown (see Absts. in Radio g> 


130, 756, 1941). ^ oV 

A representative series of roentgenogram- " 
tained from normal patients in the last eig \ 
pregnancy. In almost every instance a 1^ 
ening of the uterine trail could be clearly 
corresponding thickening in their films "as ' 
by Snow and Dippel and their 

ing the placenta. The author, w 

represent not only' the placenta but also 

cess of amniotic fluid, due to the uneven F®’ . jj,jt 

fetus in utero. He objects also to the assui 

the placenta and liquor amnii cast shado"= 

density, believing it much more likely t a 

ows are indistinguishable. n a 

To substantiate his x'icws, Moir presen _ 
c-xperiments. In the first, roentgenogram- ^ 
of a normal fresh placenta suspended, ictai . 
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ward, from a wire loop. The inner surface of the pla- 
centa was clearly outlined. A quantity of normal 
liquor amnii was then poured into the saucer-shaped 
placenta and a second exposure was made. The pla- 
cental surface disappeared, indicating that the radio- 
pacity of tissue and fluid were too nearly alike to show 
any differentiation even under these ideal conditions. 

The second experiment was a repetition of one made 
by Weintraub and Snow, in which a roentgenogram was 
made of a stillborn fetus immersed in amniotic fluid, 
and confirmed in the main their conclusion that the 
dark band seen normally surrounding the fetus in utero 
is of fetal origin, the result of the relative transparency 
of the subcutaneous tissues of the fetus. It does not 
represent a layer of amniotic fluid. 

Measurements were then made of 25 unselectcd pla- 
centas; the fact that these were notably less than the 
shadows usually interpreted as placentas is regarded as 
strong presumptive evidence that the latter were pro- 
duced, at least in part, by amniotic fluid. This would 
explain the indentations or “digitations” on the "pla- 
cental” surfaces mentioned by Snow. 

To confirm his theory further, the author applied 
pressure by means of a sheet of firm cardboard over the 
abdominal wall where the uterine shadow was broadest. 
The resulting change in the roentgenographic appear- 
ance was considered to be consistent with a local ex- 
cess of amniotic fluid. The fluid was also displaced by 
introduction of a small quantity of air per catheter, and 
roentgenograms were obtained with the patient in vari- 
ous positions to show the air-bubble. After air-injec- 
tion, the localized thickening disappeared and the 
uterine wall was revealed in its true thickness, with no 
evidence of placenta. 

In view of these experiments, the conclusion is reached 
that positive findings by soft-tissue placentography 
should be accepted with reserve, though negative find- 
ings may have a limited field of usefulness. The illus- 
trations and diagrams are of high quality and merit 
study. 

Dippel defends his position in an appended Comment. 
He questions the validity of roentgenograms of the 
delivered placenta as proof of Moir’s contentions, since 
it cannot be considered roentgenographically identical 
with the undelivered and functioning placenta, which 
contains more blood. Stephen N. Tager, M.D. 


THE GENITO-URINARY TRACT 

Pelvic Single Kidney: Report of Case. Oswald 
S. Lowsley and Joseph H. Manning. J. Urol. 51: 117- 
127, February 1944. 

A 36th case of pelvic single kidney is added to the 35 
previously recorded in the literature. Among these cases, 
the mortality has been high, at least 9 patients having 
died as a result of their renal anomalies. Eighteen of the 
36 patients have had anomalies, also, of the genital 
structures. For this reason these authors make the point 
that every case of genital abnormality should be investi- 
pted from the point of view of renal structure, and 
if anomalies are found these should be corrected. 

The case report is of a boy of seven and a half years 
who had had repeated urinary tract infections. A 
pelvic single kidney was present, demonstrable by pye- 
lo^am and intravenous urogram. The function of 
this kidney was good. Several days after admission the 
kidney was elevated as high as possible in the abdomen 


and the ureter was reimplanted in the bladder. The 
technic of the operation is discussed and excellent draw- 
ings are included. The boy had been followed fifteen 
months and rvas still well. 

The roentgenograms which are reproduced do not 
show the condition very clearly. 

John O. Lafferty, M.D. 

Tuberculoma of the Kidney. Report of a Case. 
Stanley L. Wang and Albert V. Flaque. J. Urol. 51: 
275-277, March 1944. 

Tuberculoma is a vague term which the authors be- 
lieve represents an unusual type of tuberculosis in 
which the lesion has the appearance of a tumor. The 
condition is rare, only two cases involving the kidney 
having been previously reported in the literature. 

A 17-year-old white male rvas admitted with a com- 
plaint of “hematuria” of one week’s duration. Two 
members of his family had died of tuberculosis. On 
cystoscopy the bladder showed spots of ecchymosis and 
an ulcerated sloughing area in the region of the left 
ureteral orifice. No pyelogram could be made of the 
left kidney, since a catheter would not pass up the 
ureter. Films of the abdomen showed a large renal 
shadow and an area of increased density in the lower 
pole. Intravenous urography showed delayed excretion 
on the left side; also, dilatation with apparent ex- 
cavation at the upper pole. At operation the kidney 
appeared to be the seat of a tumor and nephrectomy was 
done. Tw'o-thirds of the kidney was converted into 
a yellow-gray granular mass which was rubbery in 
consistency and produced a stenosis where the calices 
met the pelvis Sections revealed tuberculous granula- 
tion tissue in the form of miliary and conglomerate 
tubercles. Tubercles were found in the ureter. 

The postoperative course was uneventful. The 
patient received routine follow-up treatment for post- 
operative urological tuberculosis, consisting of grad- 
uated rest, fresh air, special diet, tuberculin, and quartz 
lamp irradiations. David Kirsh, M.D. 

THE VASCULAR SYSTEM 

Use of Phlebography and Lumbar Sympathetic Block 
in the Diagnosis of Venospasm of the Lower Extremi- 
ties: Preliminary Report. E. M. Papper and Allison 
E. Imler. Surgery 15: 402-412, March 1944. 

In recent years, investigators have made increasing 
use of phlebography in the diagnosis and treatment of 
thrombophlebitis and pulmonary embolism resulting 
therefrom. There are still many controversial prob- 
lems, however, connected with its use. One of these 
is the correct interpretation of filling defects in veins. 
Conceivably, these abnormalities may be due to 
partial or complete occlusion of the veins by thrombi, 
venous spasm, or both. The differentiation of these 
conditions is of practical and theoretical importance, 
as it is agreed by most writers that ligation is indicated 
in the presenee of suppuration of the veins and phlebo- 
thrombosis. 

This report presents an effective and simple technic 
whereby venous spasm may bedifferentiatedfrom throm- 
bosis with the aid of lumbar sympathetic block. The 
demonstration by phlebography of a uniform sym- 
metrical narrorving of a vein with adequate eoncentra- 
tion of contrast material is suggestive of venospasm. 
This diagnosis is confirmed if, following lumbar sym- 
pathetic block, the deformity disappears. 
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The authors describe the technic of phlebography 
and lumbar sjTupathetic block as performed for this 
purpose. If the first phlebographic study shows ab- 
normalities, it is repeated to rule out technical errors 
such as inadequate concentration of media, and serial 
films of the involved area are made. 

Three cases are reported, with illustrative roentgen- 
ograms. The first case showed a constriction of the 
popliteal vein which disappeared one hour after sym- 
pathetic block. In the second case, phlebography re- 
vealed normal deep circulation bilaterally except for a 
moderate symmetrical constriction of the left external 
iliac vein. After sjmpathetic block there was a 
definite increase in the width of the external iliac vein 
and relief persisted for eighteen hours. The third 
case exhibited thrombophlebitis of the right great sa- 
phenous vein, which had developed following an injury; 
ligation of this vein had been performed at another 
hospital five months after the onset. Phlebography 
revealed thrombosis of the deep femoral system with 
obstruction of the superficial femoral veins and throm- 
bosis of the profunda femoris vein, with partial re- 
canalization. These defects were again demonstrated 
by phlebography five weeks later, together with a 
uniform constriction of the distal end of the popliteal 


vein and the proximal portion of the anterior and po;. 
terior tibial veins which was not present previously. 
After lumbar sympathetic block, there was some 
widening of the constricted veins, although a defat 
in filling of the posterior tibial vein persisted. This 
case illustrates the coexistence of thrombosis and 
superimposed venospasm. 

Commenting upon their observations, the authors 
state that the procedure described demonstrates, 
first, that there is an entity of venospasm; second, that 
thrombophlebitis may set up a reflex venal spasm 
about the diseased area. They suggest that the dwp 
veins of the lower extremities are innervated by the 
lumbar sympathetic outflow and that it is possible, 
as demonstrated in their cases, for excessive tone of 
this outflow to produce spasm of the deep veins. 
Denerv'ation by lumbar sympathetic block effectively 
removes the excess venous tone and allows the veins 
to dilate. 

More experience must be acquired as to the correct 
time interval for phlebography after ncm block, 
and until more information can be obtained, it seems 
advisable to obtain serial roentgenograms. 

J. E. Whiteleather, M.D. 


RADIOTHERAPY 


NEOPLASMS 

Malignant Tumours of the Upper Jaw (The Skinner 
Lecture). B. W. Windeyer. Brit. J. Radiol. Part I. 
16: 362-36G, December 1943. Part II. 17: 18-24, 
January 1944. 

In this discussion of tumors of the upper jaw, the 
author considers tumors of the maxillary sinus, ethmoi- 
dal tumors, and tumors involving the alveolar process; 
141 cases of carcinoma and 12 of sarcoma are the basis 
of his study. Fighty-one patients were males and 72 
females, Thc>.e tumors occur rarely before the age of 
thirty-five, being most common between sixty and 
seventy. There is no correlation with chronic sinus 
disease. 

Classification of tumors of the upper jaw is not al- 
together satisfactory. The antral tumors, however, 
may be divided into those arising in the region of the 
al veolar sulcus and those of the antro-ethmoidal angle. 
The spread may be through the mesial wall into the 
nose, into the ethmoid smuses, through the orbital 
plate, or laterally into the cheek. 

Histologic confirmation was obtained in 127 of the 
author’s scries— 115 carcinomas and all the sarcomas. 
Re-examination of 75 specimens for the purposes of 
this^ report showed 22 keratinizing squamous-cell 
carcinomas, 23 squamous-cell carcinomas with little 
kcratini^tion, 18 transitional-cell carcinomas, 9 un- 
difTerentiated spheroidal carcinomas, and 3 adeno- 
carcinomas. 

Aletastascs were found both in the regional lymph 
nodes and at distant locations. In 45 cases large 
nodes were present on admission, some of them, 
however, probably due to secondary infection. Gen- 
eralized metastascs were present in 14* cases. 

Radiography is useful in confirming the clinical 
diagnosis and in determining the extent of the growth. 
It is not of value in detecting early recurrence. Biopsy 
is useful both for diagnosis and prognosis. 


Treatment must be adjusted to the conditions and 
consists of surgery, implantation of radium, and 
external irradiation. Numerous methods were em- 
ployed in the series recorded here. Since 193(1 the 
general practice has been to give external irradiation 
either with roentgen rays or the teleradium unit, W- 
lowed by surgery' after the radiation reaction has sub- 
sided. Subsequent steps depend upon the condition 
found at operation. If there is residual tumor tissue, 
radium is applied. The plan of irradiation for a typiw 
case is given in detail. Unless cervical Ijnnph no e 
metastases are present, the authors do not treat t e 
neck. In 3 of their series a block dissection was done 
and in others x-ray or radium irradiation. Complin 
tions of treatment include bone necrosis, bronc o 
pneumonia, and meningitis. Destruction of the c\ 
requiring subsequent removal, occurred in 10 cases. 

Of 153 cases, 23 were considered too advanre 
treatment. Of 69 patients treated between 19.o an 
1935, 13 (18.8 per cent) were symptom-free 
of five years. Of 30 treated in 1930-1939 (wi 
present technic), II (36.0 per cent) were ft^® ° , 

toms at the end of three years. Only 1 of 9 pa 
with sarcoma treated prior to 1937 was sjanplo 
for five years. Sydn'ev J. Hawlev, 


Carcinoma of the Nasopharynx. “A.", 

son and Elmer L. Grimes. Am. J. liL Sc. 20 ■ 

March 1944. . , 2 

Carcinoma of the nasopharynx comprise 
per cent of any large series of cancer cases an 
a group with a mean age of forty-five years. .|jj] 

cidence of cervical node metastasis 27? 

admission ranges in various reported scriK 
to 77 per cent. About 30 per cent of u .pjstaiis 
mention nasal obstruction, 
as the first symptom. About 30 per cent has P . 
of one or more cranial nerve.s, the most ircQ 
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volved being the fifth, sixth, and ninth, with the pro- 
duction of facial pain, diplopia, or dysphagia. These 
findings, and headache, are due to extension of the 
tumor into the skull. Since most of the tumors arise 
in or near the fossa of Roscnmiiller, unilateral deafness, 
tinnitus and stulfiness in an ear are encountered. The 
average duration of symptoms before diagnosis is about 
fifteen months. Much time is usually lost on un- 
warranted operations such as tonsillectomies and 
mastoidectomies. 

The term “lymphoepithelioma,” which is applied 
to this neoplasm, arises from the fact that the site of 
origin is one in which lymphoid tissue abounds, and 
that the tumor is an anaplastic carcinoma with many 
lymphocytes mixed in coincidentally. The authors 
classify their 17 proved cases into three groups, the 
last with three subtypes, on the basis of the microscopic 
appearance. Group I lesions tend to metastasize widely 
to lungs and liver, while Group III lesions show a 
striking tendency to metastasize to the cervical nodes 
and extend directly to the middle cranial fossa. 

Irradiation is the only accepted form of treatment. 
Profoundly ill patients are dramatically relieved tem- 
porarily by irradiation. Several patients were 
rendered free of the primary and cervical node lesions 
for weeks or months. Recurrences or metastases other 
than to the nodes proved radioresistant. The low 
percentage of cures is ascribed to late clinical recogni- 
tion. Benjamin Copleman, M.D. 

Diagnosis, Classification and Treatment of Tumours 
of the Salivary Glands. A Symposium. Reginald T. 
Payne, Margaret C. Tod, and M. Lederman. Brit. J. 
Radiol. 17: 3-12, January 1944. 

R. T. Payne; Tumors of the salivary glands con- 
stitute 1 to 2 per cent of all tumors. Pathologists 
still dispute their origin and classification. Among the 
congenital tumors which have been reported are 
hemangioma, lymphangioma, cysts, mixed tumors, and 
carcinoma (a single case). Lipomas are the only 
benign connective-tissue tumors of importance. Bran- 
chial cysts may involve the parotid region and other 
tumors may undergo cystic change. Pure adenoma 
and adenolymphoma are rare. Mixed tumors con- 
stitute the largest and most important group. These 
are commonest in the parotid. They may undergo 
malignant change. They recur frequently after re- 
moval, but seldom metastasize. Sarcoma is rare. 

The treatment of salivary gland tumors is pre- 
dominantly surgical. Each case must be individualized. 
Irradiation rarely reduces the size of these tumors, 
though it may toughen the capsule and make surgical 
removal easier. The operative complications are facial 
palsy, salivary fistula, and the auriculo-temporal 
syndrome. Because of the varied character of the 
tumors, it is difficult to make an accurate prognosis. 
Recurrence occurs in from 20 to 45 per cent of cases. 
The longer the follow-up the greater the number of 
recurrences found. 

M. C. Tod; This part of the discussion is concerned 
solely with treatment and deals chiefly with parotid 
gland tumors, though mixed tumors in other sites are 
briefly considered. A group of 52 patients with mixed 
tumors of the parotid gland treated by surgery followed 
by radium implantation showed 98 per cent five-year 
cures. In 48 there was no recurrence, and in 3 recur- 
rences were successfully treated. The dose employed 
was 6,000 to 6,500 r in seven or eight days. 


Eleven cases of mixed tumor were treated by surgery 
and roentgen irradiation, but this procedure has been 
used for two years only, so that late results are not 
available. Only one of this group had required re- 
treatment for recurrence. 

Radiation alone was used ehiefly in old patients 
with large tumors. The group is too small for the 
results to be significant. In some cases the tumors 
disappeared entirely, but not sufficient time has elapsed 
to evaluate recurrence. 

Malignant tumors received the same types of treat- 
ment as the mixed tumors. Of 10 patients treated 
with surgery and implantation 3 were well at the end 
of three years. Of 7 treated by surgery and x-ray 2 
were well at the end of three years. Of 7 treated by 
x-ray alone 2 were well at the end of two years. The 
inclusion in this group of lymphosarcoma, which is 
genuinely radiosensitive, accounts for some of the favor- 
able results. 

Surgical removal followed within a month by a 
single course of irradiation to tolerance seems to be the 
best method of treatment for mixed tumors. UTien 
surgical removal is impossible or contraindicated, 
irradiation to the highest possible dose is indicated. 

M. Lederman; The following simple classification 
of salivary gland tumors is recommended as of practical 
value to the radiotherapist: 

Epithelial tumors 

Benign 

Mixed tumor type 
Non-mixed tumor type 
Adenoma 
Adenolymphoma 
Basalioma 

Malignant 

Mixed tumor type 
Non-mixed tumor type 
Adenocarcinoma 
Malignant adenolymphoma 
Basal-cell carcinoma 
Squamous-cell careinoma 
Connective-tissue tumors 

Benign 
Fibroma 
Lipoma 
Angioma 
Lymphoid tissue 

Malignant 

Fibrosarcoma 

Myosarcoma 

Angiosarcoma 

Lymphosarcoma 

The general principles of treatment should be 
governed by the complementary relationship between 
surgery and irradiation. Radium is of special value 
because of its technical flexibility. Implantation alone 
may be used in benign and malignant tumors of limited 
volume, but it is only occasionally to be recommended 
for mixed tumors. It may also be employed post- 
operatively for benign tumors, but its action is too 
localized for use following excision of a malignant 
growth. It may supplement external irradiation and 
finally may be useful for loeal recurrences. 

Intracavitary irradiation by radium tubes may be 
used in association with external irradiation for salivary 
gland tumors involving the nasal or nasopharyngeal 
cavity or the external auditory canal or with surgery 
when deep invasion has taken place. 
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Surface application of radium is rarely indicated. 
Teleradium, alone or in combination with other forms 
of therapy, is indicated for malignant tumors. 

Sydney J. Hawley, M.D. 

Primary Carcinoma of the Lung: Review of Thirty 
Proven Cases. Lester M. J. Freedman, Harold W. 
Jacox, and Reuben G. Alley. Pennsylvania M. J. 47: 
455-459, February 1944. 

Forty-five cases of lung cancer registered in the 
Tumor Clinic (Western Pennsylvania Hospital) from 
1936 to 1942 were reviewed for evaluation of diagnostic 
procedures and therapeutic results. This number rep- 
resented about 2 per cent of all malignant neoplasms 
seen in the clinic. Thirty of the cases were proved by 
biopsy or postmortem examination. In this series 
there were 23 males and 7 females; the youngest pa- 
tient was 32 and the oldest 77 years of age. Most of the 
patients were in the fifth and sixth decades. Cough, 
chest pain, and dyspnea were the symptoms most com- 
monly seen. Weight loss, weakness, sweats, clubbed 
fingers, and hoarseness were also of fairly common oc- 
currence. 

The authors state that, "there are no roentgen find- 
ings pathognomonic of primary lung carcinoma.” 
Any pathological condition that causes obstruction or 
irritation may produce the changes seen on the film. 
Enlarged hilar nodes, peribronchial infiltration, 
and atelectasis are the most common findings. In 
30 per cent of the series reported a parenchymal 
mass was the predominant feature. Bronchoscopy 
is the chief diagnostic procedure, as 60 to 75 per 
cent of lung carcinomas involve the stem bronchi and 
hilar regions. 

Aspiration biopsies were done in three cases in this 
series and a sufficient amount of tissue was obtained 
to make a positive diagnosis of carcinoma in all of them. 
High-voltage roentgen therapy was given in 11 cases, 
but while symptomatic relief was generally obtained 
for a time, the authors do not believe that life was pro- 
longed to any degree. In the 19 untreated cases the 
average duration of life after admission was 1.4 months. 

Joseph T. Danzer, M.D. 

Regression of Bone Metastases from Breast Cancer 
after Ovarian Sterilization. Max Ritvo and Oscar S. 
Peterson, Jr. Am. J. Roentgenol. 51: 220-228, Feb- 
ruary 1944. 

The value of roentgen ovarian sterilization in the 
treatment of bone metastases from breast cancer is 
emphasized by the report of a series of cases from the 
Pondville Hospital (Massachusetts Department of 
Health). In properly selected cases, there is usually 
prompt and effective relief of pain. The lesions in the 
bones regress partially and in some instances entirely rc- 
ossify. There is great improvement in the • patient’s 
general condition, with increased appetite and gain in 
weight. The mental status also improves. The question 
as to whether this form of treatment results in prolonga- 
tion of life is still in doubt. It is the authors’ belief 
that there has been unquestionable prolongation of life in 
some instances, while in others there has apparently 
been no appreciable improvement in this respect. 

The total dosage employed is usually 2,000 to 3,600 r, 
var>'ing with the size of the patient. Two to four fields, 
each measuring 15 X 15 cm., are used over the lower 
portions of the abdomen and lower back. One field is 
exposed daily in rotation and the customarj' single dose 


is 200 r, although it may safely be increased to 250 or 
300 r. With the larger dosages a permanent steriliza- 
tion usually results. 

The general consensus of opinion is that about oni- 
third or more of the cases treated may be expected lo 
benefit from this form of treatment. There are no 
contraindications to ovarian sterilization, and it may 
be used whenever there is any reasonable hope of bene- 
fit. Eight case reports are included to illustrate the 
value of the procedure. Routine roentgen sterilization 
of all patients with cancer of the breast is not advo- 
cated, the treatment being recommended when osseous 
metastases have been demonstrated roentgenographi- 
cally. L. W. Paul, JI.D. 


Carcinoma of the Cervix Coincident with Pregnancy, 
Charles R. Maino and Robert D. Mussey. Am. J. Obst. 
& Gynec. 47: 229-244, February 1944. 

Of 3,570 women with cervical carcinoma seen at the 
Mayo Clinic from July 1, 1909, to Feb. 28, 1941, 20 or 
0.7 per cent were pregnant. The youngest patient of 
this small series was twenty-five years of age; the 
oldest was forty-one. The average time at which the 
carcinoma was found was the twenty-fourth week of 
pregnancy. In only one instance did carcinoma occur 
in a first pregnancy. 

The symptoms of cervical carcinoma in the pregnant 
woman are those of the disease occurring independ- 
ently, plus the signs of pregnancy. Vaginal hemor- 
rhage is the most usual symptom. A biopsy and a pel- 
vic examination should be done in every patient sus- 
pected of having a malignant lesion of the cervix.^ 

Treatment depends upon trvo factors: the viability 
of the fetus and the operability of the lesion. Whenm 
fetus is viable, cesarean section is done; if the lesion is 
inoperable, irradiation follows; if the lesion is operable, 
a total abdominal hysterectomy is performed with post- 
operative irradiation. When the fetus is not viable and 
the lesion permits operation, a total hysterectomy is 
followed by irradiation; if the lesion is inopera )C, 
sufficient irradiation is employed for treatment o t ic 


carcinoma and abortion generally follows. 

In cases in which the lesion is operable, total a 
dominal hysterectomy has produced the best resuis. 
In 57 per cent of the cases in which this procedure was 
employed, the patient was free of recurrence five 
later. It is difficult to say how greatly the prognosis^ 
improved by postoperative irradiation, as tlicresu ■ 
vary. In only 2 operable cases was irradiation i - 
alone; both terminated fatally. 

The use of irradiation to control the growth o | 
cinoma until the fetus becomes viable is not wi 
serious risk to both mother and child. Accor i 
the literature, abortion occurs in 24 per cent o c. - 
treated; in about 24 per cent of the , ■ 

offspring are defective, about half of this num 
microcephalic idiots. , . 

The outlook in this series of cases appeared to 
least as favorable as in cervical carcinoma ^ 

ated with pregnancy. Five-year results were , 

in 20 cases. Six patients ivere livirig ^ 

three years after treatment; 14 were dead, Jo 
of extension of the malignant lesion. ^ Htcd re- 

Whether the progress of carcinoma is stimui • 
tarded. or unaffected by the coexistent 
matter of dispute. The cause of the rapid acce 

of growth observed in someinstanccs IS no "n ^ 

Stephen N. Tacee» * 
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NON-NEOPLASTIC DISEASE 

EEEect of Roentgen Rays on the Joint Effusions in 
Certain Nonspecific Articular Lesions in Humans, and 
on the Normal Joints of Dogs: Preluninary Report. 
Thomas Horwitz and Melvin A. Dillman. Am. J. 
Roentgenol. 51: 186-201, February 1944. 

Roentgen therapy was utilized in the treatment of 6 
patients suffering with chronic non-specific synovitis 
with effusion in the knee joint. In 3 patients both 
joints were treated and in the remaining 3 only single 
joints. Two fields were employed, the inner and outer 
surfaces of the knee, and treatments were given usually 
at weekly intervals. The total dosages employed var- 
ied from case to case but in most instances were be- 
tween 1,300 and 1,500 r total to each field, the individual 
doses varying from 198 to 215 r. In 4 patients a sec- 
ond course of therapy was given after an interval of 
six to ten weeks. In one patient a slight erythema was 
observed after the dose had reached 1 ,296 r, and in this 
case no improvement in the effusion occurred. In the 
remaining 5 patients (8 knee joints) definite improve- 
ment was obseiwed. In 6 joints the effusion disap- 
peared; in 4 there was some residual synovial thicken- 
ing. In one instance there was only partial diminution 
in the severity of the effusion following the roentgen 
therapy, but a complete recovery followed a biopsy of 
the synovial membrane. 

In order to determine the effect of roentgen therapy 
to the normal joint, experimental studies were carried 
out on 6 dogs. The left knee joints were treated, and 
the opposite joints were used as an untreated control. 
The largest total dose to any one joint amounted to 
8,000 r, given over a period of three and a half months. 
None of the dogs gave evidence of any discomfort in 
the treated joints, and only one showed some loss of 
fur and superficial skin ulceration. No changes in the 
roentgenograms of the treated and control joints were 
observed. Gross examinations and histopathologic 
studies of the treated and control joints in 4 of the dogs 
revealed no abnormal changes in any of the specimens 
and no differences between the treated and control 
joints. Two of the dogs are still being observed in 
order to determine if there is any delayed roentgen-ray 
effect. 

Reviewing their clinical material, the authors believe 
that roentgen therapy has been found beneficial in the 
control of the joint effusion and its attendant discomfort 
in certain non-specific synovial lesions, but that the 
residual synovial thickening, with residual pain in one 
patient, suggests that the progress and ultimate course 
of the underlying pathologic process is not favorably 
affected. L. W. Paul, M.D. 


Rationale and Results of Roentgen Treatment of the 
Adrenal Glands in Angina Pectoris. W. Raab and A. B. 
Soule, Jr. Am. J. Roentgenol. 51: 364-377, March 
1944. 

The theory advanced by Raab that anginal attacks 
are brought about by the acutely anoxiating effects of 
adrenalin' discharges upon a heart muscle whose 
coronary arteries are sclerotic and thus unfit for ade- 
quate compensatory dilatation is based upon the follow- 
ing facts: (1) Adrenalin exerts a specific, intensely 
anoxiating effect upon the heart muscle. (2) Adrenalin 
is physiologically discharged from the adrenal glands 
into the blood stream under the influence of physical 


exercise, emotions, and cold, under the very con- 
ditions which usually elicit anginal pain. (3) The 
heart muscle possesses a greater tendency than other 
tissues to accumulate circulating e.xcess amounts of 
adrenalin. (4) During physical exercise or exposure 
to cold the adrenalin content of the heart muscle in- 
creases while that of the adrenal glands diminishes. 
(5) Injection of adrenalin is likely to produce anginal 
symptoms in persons with coronary sclerosis. (6) 
Abnormally intense discharges of adrenalin into the 
blood stream during physical exercise were observed 
in all of 12 patients suffering from angina pectoris. 
(7) The electrocardiographic changes which occur dur- 
ing anginal attacks are practically identical with those 
following the a'^ministration of adrenalin. (8) Pa- 
tients with tumors of the adrenal medulla often suffer 
from anginal attacks. (9) Conditions w’hich are known 
to increase the secretion of adrenalin, such as tobacco 
smoking or overdosage of insulin or breathing of low 
oxygen concentrations, are likely to elicit anginal 
symptoms. 

Raab previously irradiated the adrenal glands in 100 
European patients with angina pectoris (Ann. Int. 
Med. 14: 688, 1940). Seventy-six of these patients 
were either entirely freed of their complaints or at 
least improved for an average period of twelve and a 
half months. The present report is of 42 typical 
angina cases similarly treated in America. Two hun- 
dred roentgens (measured on the skin) were admin- 
istered at each treatment. Six single treatments were 
given on consecutive days, three to the left upper 
quadrant of the abdomen posteriorly and three to the 
right, the left and right sides being treated on aiter- 
nate days. Each area received 600 r as a total dose per 
series. When the treatment was repeated, the min- 
imum interval between two successive series was six 
to eight weeks. In the improved cases the average 
number of series of treatments given was 1.6. Seventy- 
four per cent of those treated were either completely 
freed of their anginal complaints or at least improved 
for periods ranging between five and forty-five months 
with an average of two years up to the time of the 
report. Nine of the 11 unimproved patients had not 
received three series of roentgen treatments and thus 
cannot be considered as definite failures. No untoward 
side effects were noted. There is no evidence that ir- 
radiation of the adrenal region caused damage to the 
basic normal function of the glands. The essential 
effect of the treatment seems to consist in the abolition 
of the abnormally intense adrenalin discharges on 
effort, etc., through suppression of an existing state of 
abnormal irritability of the nervous mechanism of 
adrenal medullary secretion. Death occurred in 7 
of the 42 patients. Three died suddenly during a state 
of clinical improvement, apparently from coronary oc- 
clusion. Three others died during relapses of their 
anginal condition after temporary improvement. One 
patient died from pneumonia. 

Clarence E. Weaver, M.D. 

Tubercular Adenopathy in Young Children. Ira 
I. Kaplan. Arch. Pediat. 61: 119-122, March 1944. 

The greatest incidence of tuberculous adenopathy 
is in the twenty- to thirty-year age group, but a certain 
number of young children are affected, also. Often 
there is no association with pulmonary tuberculosis. 
The infection in 90 per cent of cases is bovine in origin. 

Some years ago surgery was frequently resorted to 
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with the self-styled radiologist who habit- 
ually employed abstract film study in di- 
agnosis. He constantly impressed upon the 
referring members of the staff the necessity 
of including important data in their requi- 
sitions for roentgen studies. We are con- 
vinced of the fundamental importance of 
this attitude. 

Doctor Hickey insisted that members 
of his staff perfect themselves in radio- 
graphic technic and that they become com- 
petent to perform any examination as well 
as or better than members of the technical 
staff. This included film processing as well 
as exposure technic. We are likewise im- 
pressed with the importance of acquiring 
such technical skill, for the radiologist in 
the Army may find himself with an un- 
trained staff and, unless he is thoroughly 
familiar with the technical aspects of his 
work, the preparation of a satisfactory ex- 
posure technic and the direction of the many 
other technical procedures in an x-ray de- 
partment may be accomplished only with 
great difficulty. The specialist in radiology 
can attain the highest efficiency only if he 
is himself an accomphshed technician as 
well as a diagnostician. 

In 1917 Doctor Hickey was among the 
first to volunteer for mihtary service. He 
went abroad with the Harper Unit, but 
shortly thereafter was assigned to duty as 
roentgenologic consultant for the American 
Expeditionary Forces. Here, in both an 
ad%dsory and administrative capacity, he 
was, most, successful. He was effective in 
liaison work and possessed to an unusual 
degree the ability to obtain close co-opera- 
tion from his fellow officers and those mem- 
bers of the British and French Medical 
Corps with whom he was associated. 

As stated pre\dously, one of Doctor 
Hickey’s outstanding characteristics was 
his talent for teaching, and he was at his 
best in clinical conferences and in kindly, 
stimulating talks mth students. Having a 


wide knowledge of the entire field of radi- 
ology, he had the rare faculty of trans- 
mitting this knowledge to those who sought 
instruction. His ability was early recog- 
nized, for he became the Professor of 
Roentgenology of the Detroit College of 
Medicine and Surgery in 1909, which posi- 
tion he held until 1922. After the World 
War he re-entered private praetice, but in 
1922 was appointed Professor of Roent- 
genology in the University of Michigan 
School of Medicine. Here he was afforded 
an unusual opportunity in instruction and 
organization, and he more than lived up to 
all that was expected of him. He planned, 
organized, and watched grow to maturity 
one of the outstanding departments of 
radiology in this country. 

Doctor Hickey was tolerant of all men 
and envied none. Much has been written 
extolling his virtues, his capacity for indus- 
try, and his extraordinary ability for or- 
ganization. We have tangible evidence 
of his abiUty along these lines in his many 
writings and in the excellent Depart- 
ment of Radiology that he organized and 
directed. Perhaps one of his most im- 
portant contributions to medical education 
in general, and radiology in particular, was 
his work rvith the American Journal of 
Roentgenology, which he founded, and 
which he edited for many years. 

We, as representatives of the Armed 
Services, wish particularly to pay tribute 
to Doctor Hickey, who, with entire dis- 
regard for self-interest, comfort, and finan- 
cial sacrifice, enlisted early in the "Great 
War,” although already at an age well be- 
yond that of most men entering the serv- 
ices. He served with distinction and, with 
a few others, did much to establish the pres- 
ent high standards of radiology in the 
United States Army. Radiology in Amer- 
ica, and in the world as well, is fortunate 
in having as one of its pioneers such an out- 
standing physician. 


Fig. 1. Map showing in a general way the areas throughout the world from which patients have been received. 


THE FUNCTION OF THE MEDICAL 
DEPARTMENT OF THE ARMY 

The function of the Medical Depart- 
ment of the Army is to preserve the health 
of the' personnel, to treat those who are ill, 
to rectify as far as possible damage from 
accidents, injuries of all kinds, including 
those incmred in the face of the enemy, 
and to return as many men as possible to 
active service. When return to active duty 
is not possible, it is then the function of the 
Medical Department to place each man in 
the best possible physical condition before 
he is released from the Army or, in some in- 
stances, turned over to the Veterans' Facil- 
ity for further medical care. 

In battle the Medical Department be- 
gins to function very close to the front line, 
where injuries are treated and the soldier 
is returned to duty when possible. More 
serious injuries may require evacuation to 
more adequate medical installations, where 


further treatment can be administered. 
Again, as many as possible are returned to 
active duty, while those with still more 
serious injuries or diseases are again evacu- 
ated to medical installations farther from 
the fighting front, where definitive treat- 
ment may be instituted. Those who can 
return to active duty within a reasonable 
period of time do so. Where this is not 
possible, the patients are further evacu- 
ated, and some of those suffering from the 
more complicated diseases and injuries, 
those requiring special treatment or treat- 
ment over long periods of time, eventually 
arrive at one of the named general hos- 
pitals within the continental limits of the 
United States. 

THE NAMED GENERAL HOSPITALS 

The named general hospitals are fixed 
installations completely equipped and 
adequately staffed by specialists. • In them 
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is pro%Hded medical care of the highest type 
available in the Army, comparing favor- 
ably with any private institution in Amer- 
ica. General hospital patients who can 
return to duty after suitable treatment 
do so, regardless of the length of time re- 
quired to restore them to health. Others, 
who cannot be returned to duty, can be 
discharged only after they have reached 
the maximum improvement possible in a 
hospital of this type. Certain chronic 
diseases and disabilities resulting from 
injuries are such that they reach a level 
be3"ond which improvement udll not take 
place in a general hospital. Such patients 


The patients entering our institution at 
the present time come from almost all parts 
of the world. Some are transferred from 
Station Hospitals and other hospitals near 
our institution. Others are transferred 
from various installations throughout the 
United States, either because of our special 
facilities for treatment or in order that the 
patients may be hospitalized as near home 
as possible, the latter being an established 
Army policy. Many are battle casualties 
coming from long distances. The various 
parts of the world from which we receive 
patients are in a general way indicated by 
Figure 1. Because of the many regions 



Fig. 2. Morgan meter: meter and detector units and method of use. Drawings by Major 

Heubicin. 


are discliarged to the Veterans’ Facility 
for further care or, in some instances, are 
retired on pension. 

The services in the general hospitals are 
highly specialized, and certain institutions 
are, in addition, equipped and staffed in 
order tliat treatment not available in the 
average general hospital ma\' be provided. 
These specialty equipped hospitals are 
designated as centers for the study and 
treatment of specific conditions. The 
Perc}' Jones General Hospital has been 
designated as an amputation center, a 
neurosurgical center, a center for chest 
surgeiy*, for roentgen therapy, and for tlie 
study of malaria. The importance and 
value of centers of the above ty-pe are evi- 
dent in the results obtained. 


from which these patients come, disease 
conditions are being seen whicli are not 
ordinarily encountered in the civilian hos- 
pitals of tlie United States. 

X-RcVY DEPARTaMENT OF THE PERCY JONES 
GENER/VL HOSPITAL 

It was the good fortune of one of us 
(J. C. B.) to be given the responsibility* of 
planning and equipping tJie X-Ray De- 
partment of the Perc}" Jones General Hos- 
pital. The Commanding Officer, then 
Colonel Norman T. Kirk, now the vSurgeon 
General of the Army, exhibited a full un- 
derstanding of the requirements, responsi- 
bilities, and value of the x-ray ser\Jce. He 
insisted tliat the space allotted be ade- 
quate, that Uie equipment be of the best 
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and sufficient to meet all of the needs of a 
hospital of this type. We have, as a 
result, a department that is centrally 
located, completely equipped, and well 
planned, with approximately 6,000 square 
feet of floor space. 

In addition to the usual equipment of a 
hospital of this type, we have quick- 
changeover switches and spot-film tunnels, 
for compression exposures in gastro-intes- 
tinal examinations, with two of the four 
200-ma., 100-kv. combination radiographic 
and fluoroscopic macliines. There are 
equipment for myelography, an attach- 
ment for the field unit for encephalography, 
modifications in the Bucky diaphragms 
permitting serial radiography in examina- 
tions of the gastro-intestinal tract, and an 
experimental model of the Morgan meter 
for predetermination of the proper x-ray 
exposure. 

We have a completely equipped roent- 
gen therapy division with a 220 -kv. oil- 
cooled machine together with a superficial 
water-cooled unit with a capacity up to 
135 kv. The cystoscopic division is sepa- 
rate from the main department, being 
located near the operating paAolion on the 
sixth floor of the hospital. A conveniently 
located darkroom provides facilities for 
processing of films made during cystoscopy 
or in the operating rooms. There are two 
cystoscopic tables with separate tubes but 
with a single transformer and control, there 
being a high-tension switch which permits 
the use of either table. 

THE MORGAN METER 

We have been fortunate in having an 
opportunity to study the Morgan exposure 
meter in this hospital. This meter takes 
advantage of the fact that all properly ex- 
posed x-ray films are of an average density 
of 0.9 in the diagnostic range as read on a 
densitometer. This is true whether the 
examination be of the spine, skuU, chest, 
extremity, or of any other part of the 
body. 

This meter, shown in Figure 2, consists 
of two parts, a detector unit and a meter 
unit. The detector is used prior to ex- 



Fig.3. E.\-posure made with lower leg in cast. Morgan 
meter employed to determine exposure time. 


posure of the film, being placed under the 
part which is to be examined and exposed, 
using any suitable kilovoltage. The proper 
exposure time is indicated on the dial of the 
meter unit. After the initial exposure, the 
detector unit is replaced by a film, which is 
exposed in the same manner and with the 
factors already used, but with the pre- 
viously determined exposure time. 

Many simple and complicated examina- 
tions have been made using this device, and 
good results have been obtained. All in- 
stances of failure have been due to im- 
proper positioning of the detector unit. 
Excellent results have been obtained with 
amputation stumps, in cases where there 
has been considerable demineralization and 
in those cases where the proper exposure 
could not be determined by measurement 
because of bone condensation changes or 
calcification in the soft tissues. We have 
found the meter especially valuable in ob- 
taining films of brilhance and clarity in 
orthopedic cases where extremity films 
must be made through plaster, as is shown 
in Figure 3. It has been observed that in 
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follow-up examinations much more uniform 
exposures are obtained when the meter is 
used than when rehance is placed on meas- 
urement technics, often employed by 
different members of our technical staff. 


Case 1 : A 23-year-old white private, first class, 
began to suffer from pain in his left leg two years 
prior to his entrance into this hospital. Six months 
before admission a tumor was found in the femur at 
Letterman General Hospital. This is shovm in 
Figure 4. The biopsy diagnosis was atypical tel- 



Fig. 4. Case 1: Exposure times determined with the Morgan meter. 
A, 50kv.,240ma. B. 70kv.,45ma. C. S0kv.,24ma, There is no sig- 
nificant difference in detail in the three films. 


We have not only proved to our own 
satisfaction tliat film density remains con- 
stant over a wide range of kilovoltages, as 
is shown in Figure 4, but we have also been 
able to disprove to our own satisfaction the 
theor)^ that high filtration improves con- 
trast by making the incident ray more 
homogeneous. The latter is shown in Fig- 
ure 5. Suffice it to say that we are con- 
vinced tlie Morgan meter is a great asset 
in the field of modern radiography and that 
the radiologist can look forward udtli con- 
fidence to its future usefulness in the diag- 
nostic field, especially for solving new and 
difficult problems, and for improving and 
stabilizing standard technics. 

The history in the case shown in Figure 
4 is of interest. 


angiectatic sarcoma. Operation showed the medul- 
lar>' canal to be filled with firm tumor tissue. The 
tumor was found to extend into the soft tissues and 
roentgen therapy was given to eight fields, the total 
dosage to each field being 1,200 r. The leg 
became asymptomatic. The slides were revieu’cd 
by the .-trmy i\Iedical Museum, where a diagnosis of 
ossifying angioma of bone was made. .Miother 
pathologist made a diagno.sis of osteoid osteoma. 
The pain recurred and the patient was transferred 
to this hospital, where re-examination showed bone 
dianges that were considered characteristic of those 
resulting from a malignant tumor. Subjective im- 
provement followed irradiation through two fields, 
the total dosage l)eing 1,801) r to each field, .-impu- 
tation rvas done Feb. 24, 1944. The specimen 
showed an infiltrating malignant tumor which was 
considered by our pathologist to be characteristic of 
metastatic adenocarcinoma, the primary site of 
which could not be determined. A careful review 
of the case has failed, however, to show evidence of 
any tumor aside from the one in the femur. 
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WEEKLY CONFERENCES When films are being interpreted daily, 

Weekly conferences are held by the the interesting cases are listed for our 
medical and surgical services, in which our Saturday meeting. During the middle of 
staff takes part, presenting the x-ray find- the week the program is made up, usually 
ings in the cases under consideration. In consisting of approximately 6 cases. These 



Fig. 5. Four exposures of the right side of the pelvis, all of the same subject, made 
with constant kilovoltage but with filters varying from 1 to 4 mm. of aluminum, the ex- 
posure time being determined by the Morgan meter. No significant difference in detail 
could be noted. The increase in filtration required a very definite increase in exposure 
time, however. 

addition there is an X-Ray Conference each are of different types, so that various de- 
Saturday afternoon from 1:00 to. 2:00.. partments of the hospital are represented. 
This has proved a most satisfactory con- The referring ward officer presents the case 
ference for it serves as a forum, familiar- history briefly, after which the x-ray find- 
izing all members of the staff with the ings are demonstrated by a member of our 
interesting cases under treatment in the staff. There is then a general discussion 
many departments of the hospital. which is guided by a member of the X-Ray 
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Fig. 6. Chair used in pneumoencephalography. The 
cassette-supporting arm used with the field unit is shown 
on the right. Drawing by Major Heublein. 


Department, pertinent questions being 
asked in order to bring out points of im- 
portance and to encotu-age younger mem- 
bers of the hospital staff to take part. We 
have found the greatest interest in cases 
in which tlie diagnosis has not been deter- 
mined at the time of presentation. Such 
cases are brought up for discussion at later 
conferences, udth reports of further findings 
until the diagnosis is determined with cer- 
tainty. 

We are guided entirely, in the time given 
to the discussion of each case, by the in- 
terest of tlie audience. Seldom are all cases 
on the program presented, for the discus- 
sion is entered into freely by many of those 
present. 

Considerable teaching is carried on in the 
department at all times, particularly for 
young physicians who are assigned tempo- 
rarily to tlie hospital for instruction, es- 
pecially in anesthesia and neurosmrger}’. 

An attempt will be made to give an idea 
of some of the work that goes on in our de- 
partment. A summar}' of the incidence of 
the various diseases in a hospital of this 
DTie is of little value, since the patients are 
filtered out from large numbers in many 
other institutions. For example, in the 
first one hundred upper gastro-intestinal 
examinations tliat were done, .59 per cent 
of the patients from o\'erseas were found to 


have duodenal ulcers. This incidence is 
higher than would be expected in citylian 
practice; it is due to the accurate work 
that is being done in other Army installa- 
tions in this country and abroad, only those 
cases with positive findings being trans- 
ferred to us. 

We have selected for consideration some 
conditions that have proved to be of most 
importance in causing disability in soldiers, 
together with a few of the rarer lesions that 
have been obser\’'ed. 

THE CENTRAL NERVOUS SYSTEM 

Encephalography is widety used in this 
hospital in the study of cerebral disorders. 
This is particularly true in cases of cere- 
bral trauma, including concussion where 
there is no external etydence of damage to 
the structures overlying the brain. It is 
also used in patients with fractures and de- 
fects in the skull resulting from gunshot 
wounds, to determine whether or not the 
brain has been affected, and the extent of 
the damage. 

The neuropsychiatric department makes 
use of encephalography in many cases and 
has been rewarded by finding organic brain 
damage of various types, together with 
developmental anomalies, in cases pre- 
tyously diagnosed as psychoneuroses, the 
organic changes in the central nerrous sys- 
tem apparently accounting for tlie ab- 
normal psychogenic manifestations. This 
department also has been alert in its search 
for other organic disease in patients sent 
here as psychoneurotics, and a significant 
percentage of lesions, such as duodenal 
ulcers and abnormalities of the urinary 
tract and chest, have been discovered that 
could well explain the symptoms. 

We use a special chair in encephalog- 
raphy, illustrated in Figure 6. This chair 
was described by one of us (J. C. B.) else- 
Avhere (1) and has been most satisfactorjL 
It is readily adjustable to a patient 
of any size, from a very young child to 
a large adult. It can be moved easily from 
one part of the department to another and 
is tlie same height as tlie x-ray table, thus 
facilitating shifting of the patient from the 
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chair to the table in order that films may 
be made in the conventional manner. 

With tlie above apparatus, encephalog- 
raphy can be done with great ease and 
rapidity, the average examination taking 
approximately fifteen minutes from the 
time the needle is inserted until all of the 
films have been made. A special cassette- 
holding arm has been made for use in com- 
bination with the Army field unit. It is 
illustrated in Figure 7 and is valuable in 
encephalography where lateral and postero- 
anterior films are routinely made with the 
patient upright. A stationary removable 
grid is a part of this apparatus and the 
films secured are of excellent quality. 

The lumbar puncture is done with the 
patient sitting in the chair. After the first 
30 c.c. of oxygen have been injected, a lat- 
eral view of the skull is made, with the use 
of the field unit and cassette-holding arm 
above described. Double the usual ex- 
posure is given in order that the film may 
be examined during processing, to ascertain 
whether or not the ventricles are filling and 
to determine their approximate size. This 
is generally done about one minute after 
the film is placed in the developer. The in- 
jection of oxygen continues in the mean- 
time, in the average case approximately 
70 c.c. being used. If there is no indication 
for injecting a larger amount of gas, the 
needle is withdrawn, and films are made in 
the lateral and postero-anterior positions 
with the patient upright. The chair is 
wheeled to the side of the table and the pa- 
tient is shifted to the table and placed in a 
supine position. A horizontal exposure is 
then made with the forehead up, using the 
field unit and cassette-supporting arm. 
This insures filling of the anterior portions 
of the third and lateral ventricles. Stereo- 
scopic films are next made in the antero- 
posterior position with the regular station- 
ary unit. The patient is then turned to 
the prone position with the forehead down, 
and an exposure is made with a horizontal 
ray, again with the mobile unit. This in- 
sures filling of 'the posterior parts of the 
third and lateral ventricles. Stereoscopic 
films are next made with the stationary 



Fig. 7, Cassette-supporting arm used in pneumo- 
encephalography and in making lateral films in myelog- 
raphy, attached to the Army field unit. 


machine, in postero-anterior and right and 
left lateral positions. This technic has 
proved to be very satisfactory except in 
rare instances where special exposures are 
required. 

A small number of brain tumors have 
been demonstrated, usually by ventriculog- 
raphy. Pituitary tumors have been rela- 
tively common, as might be expected in 
the age group with which we are dealing. 

The following are illustrative cases: 

Case 2: A 29-year-old nurse was admitted to 
Percy Jones General Hospital Dec. 23, 1943, with 
a history of severe headaches since Nov. 10, 1943, 
when she was on duty in England. There was 
definite evidence of increased intracranial pressure. 
Ventriculography (Fig. 8) showed distortion of the 
ventricular system, apparently due to a tumor lying 
close to the midline, protruding slightly more to the 
right than to the left. It appeared to be primary in 
rile posterior part of the third ventricle or in the 
immediately surrounding structures. A crani- 
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Fig. S. Case 2: Tumor projecting into the lateral ventricle and blocking the posterior part of the third ventricle, 

indicated by arrows. 



Fig. 9. Case .3: .Anteroposterior and postero-anterior views of gas-filled lateral ventricles. Exposure on right 
is reversed. The deformity of the left lateral ventricle indicates that the encroaching lesion is in the mid or 
posterior parietal area. 


otomy was done Dec. 2S, 1943. The right lateral raphv, (Fig. 0) showed depression of the left lateral 

ventricle was entered and was found to be full of ventricle with shift of tlie midline structures to the 

blood. .A vert’ soft tumor was found that was con- right, suggesting a parasagittal meningioma. No 

sidered to be characteristic of a glioma. No biopsy cutaneous angiomata were present. On Dec. 22, 
xvas taken because of the patient’s condition. She 1943 , craniotomy disclosed a cavenious hemangioma 

has been given heavy irradiation over four fields with many vermiform channels crossing through 

but has shown no improvement. tlie subaraclmold space. The hemangioma covered 

C.tSE 3: A 3.A-year-old technical sergeant gave a an area approximately 3 inches in diameter. One 
histoiy of Jacksonian convulsions involvijig the right large vein carrying red blood disapjreared out of the 
hand for six vears, with progre.'^sive weakness of the field in the region of tlierolandic fissure. A drawing 

right hand for a period of one t ear. Encephalog- made at the time of operation is shown in Figure 19. 
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Fig. 10. Case 3: Drawing made at operation showing Fig. 11. Cased; Drawing made at operation showing 
cavernous hemangioma in left parietal area. large meningioma with sarcomatous change. 


The lesion was found to be inoperable and the pa- 
tient was referred for deep x-ray therapy. A total 
of 2,000 r was given to each of tliree fields between 
Jan. 6, 1944, and March .3, 1944, and definite clinical 
improvement was evident at the time of discharge 
to a Veterans' Facility. 

Case 4: A 27-year-old private was admitted to 
Percy Jones General Hospital, July 27, 1943, having 
first noticed a mass in the occipital area three 
months prior to admission. It had increased rap- 
idly in size, being approximately half the size of an 
ordinary orange when first seen here. Six weeks 
before entrance the patient began to suffer from 
occipital headache that radiated into the frontal area 
and he complained of attacks of dizziness aggra- 
vated by sudden changes in position. One month 
before admission the mass was aspirated and cho- 
lesterol crystals were said to have been obtained 
Physical examination at this hospital showed bi- 
lateral nystagmus with bilateral sixth nerve weak- 
ness. Moderate papilledema was noted, and there 
was diminution in the comeal reflexes on both sides. 
Our x-ray examination, as well as one done before 
admission, showed a large irregular area of destruc- 
tion in the region of the torcular. The margins of 
this area were moth-eaten in appearance and in our 
report it was stated that the defect suggested bone 
destruction due to an underlying meningioma, pos- 
sibly with secondary malignant change. The same 
diagnosis was also suggested in a report made before 
the patient was sent to this hospital. At operation 
a very large meningioma, shown in Figure 11, was 
found. There was definite invasion of the adjacent 
bone. Microscopic section showed sarcomatous 



Fig. 12. Case 4; Sarcomatous meningioma. High- 
power photomicrograph showing spindle-cell mor- 
phology and occasional mitoses. 


change in the meningioma (Fig. 12). The patient 
was given heavj' radiation between Aug. 23 and 
Nov. 22, 1943, but died Dec. 13. 

Myelography is much in demand, the 
most frequent indication being symptoms 
suggesting a herniation of the nucleus 
pulposus. Many such lesions hat^e been 
found and removed, with satisfactory post- 
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operative results in most instances. In one 
case this procedure was invaluable in 
confirming the clinical impression of an 
epidural abscess. The case history and 
roentgen findings follow: 

Case 5: A 21 -year-old corporal gave a history of 
having a furuncle over the left clavicle Sept. 14, 
1943. With conser\’ative treatment drainage took 
place four days later. The patient did well for one 
week, when he began to suffer from constipation, 
dizziness, malaise, and left upper quadrant pain. 


was somewhat stormy, but complete recover}' took 
place. 

Prior to 1928 the mortality from epi- 
dural abscesses was 70 per cent, but present 
figures indicate that 33.3 per cent of the 
patients recover completely, 33.3 per cent 
recover but have residual paralysis, and 
the remainder die. The staphylococcus is 
usually tlie infecting agent, as in our pa- 
tient. 



Fig. 13. Case 5. Anteroposterior and lateral vien’s of dorsal spine shoiring block of .subyacli- 
noid space at the level of the eighth thoracic vertebra. The column of opaque material is dis- 
placed toward the right in the area indicated by the arrow. Block due to large epidural abscess. 


The diagnosi.s of a pcriretial abscess was considered, 
but subsctiucnt papilledema and stiffness of the neck 
led to the diagnosis of epidural abscess, which was 
confirmed by myelography . The spinal fluid showed 
xanthochromia. 

The white count in the spinal fluid was 10,300 and 
there were 30,000 red blood cells per cubic centi- 
meter. Physical examination showed weakness of 
tlie lower extremities. The knee Jerks were absent 
and tlie atikle Jerks hyperactive. Myelography 
showed a block at the level of the eighth thoracic 
vertebra, as shown in Figure i;5. .4 laminectomy 

was done immediately, the field of operation extend- 
ing from the ei.ghth thoracic vertebra to the second 
lumbar vertebra. .4 large epidural abscess was en- 
countered. which was drained. The convalescence 


The most important requirement from 
the radiographic standpoint in satisfactory 
myelography is an adequate number of 
films made in the anteroposterior projec- 
tion, with the column of contrast material 
passing over each interspace, in any area 
tliat may be under suspicion. This insures 
vaiying degrees of filling at each interspace. 
Some lesions are difficult to demonstrate 
when Uie column is broad and dense but 
may be obvious when only a small amount 
of contrast material is present. Exposures 
in tlie lateral projection are also essential. 
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They are best made with the patient prone, 
with a horizontal ray. Most satisfactory 
views of any part of the spinal canal can be 
secured with the mobile unit and cassette- 
supporting arm described and illustrated 
in the discussion of encephalography. The 
method of examination and type of film 
obtained are shown in Figure 14. 

The lumbar puncture, while not the di- 
rect responsibility of the radiologist, is an 



Fig. 14. Upper exposure shows the opaque column 
at the lumbosacral joint space. The presence of an 
encroaching lesion is manifest only by slight displace- 
ment of the column to the right, a small crescent- 
shaped filling defect on the left, and slight elevation of 
the adjacent axillary pouch. The exposure at the bot- 
tom of the illustration (the same case) shows the type 
of lateral film that can be secured with the method 
above described. There is posterior displacement of 
the column of opaque material and a small ventral 
filling defect at the level of the lumbosacral joint. A 
herniated nucleus pulposus was found at operation on 
the left at the level of the fifth lumbar interspace. 

important consideration. The puncture 
should be done with the least possible 
trauma, the point of the needle being in 



Fig. 15. Canvas support used in examination of the 
dorsal and cervical portions of the spinal canal. 


the mid-line, well down near the ventral 
margin of the subarachnoid space. Trauma 
from an improperly done puncture may 
cause a defect in the column of contrast 
material simulating that caused by a herni- 
ated nucleus. It is needless to say that a 
subdural or extradural injection of the con- 
trast material makes the examination of no 
diagnostic value. A third essential con- 
sideration in accurate diagnosis is a corre- 
lation of the roentgen, orthopedic, and 
neurologic findings. The importance of 
this cannot be over-empbasized. 

The examination of the proximal part of 
the spinal canal is greatly facilitated, by a 
canvas support (Fig. 15) , designed by Major 
Frank H. Mayfield, Chief of the Section 
of Neurologic Surgery in our hospital. 
Heavy canvas straps are attached to the 
ends of the sling. As shown in the figure, 
these are made fast to an extra shoulder 
support that was available but they can be 
fixed to any other piece of apparatus insur- 
ing safe weight-bearing. After the straps 
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are fixed to the support, tliey are tied about 
the patient’s legs in order to hold them 
firmly. The illustration shows a support 
in the shoulder region bearing some weight, 
but this is not essential. With this sling, 
even a paralyzed patient can be examined 
at any angle up to the perpendicular with 
complete safety. 

When the cer\dcal spinal canal is being 
examined, the chin is raised and extended. 
This aids in preventing the contrast ma- 
terial from passing from the cendcal region 
into the fluid spaces within tire skull. The 



Pantopaque (ethyl iodophenjdundecyl- 
ate) is the contrast material used in all of 
our myelograms. It is routine^ removed 
immediately after completing the radio- 
graphic examination. This usually can be 
accomplished with ver3»^ little difficulty. 

The case histor}’-, roentgen findings, and 
operative findings in an unusual case of 
herniated nucleus pulposus in tlie cer\dcal 
area follow. 

Case 5.4 ; A 32-year-old Negro male entered our 
hospital having had symptoms for ten months prior 
to admission, including numbness and tingling in the 



Fig. 1.5A. Case 5A; Cervical myelogram showing block of cervical canal 
at level of fifth cervical vertebra. The patient was in an inverted position with 
the head down and was almost perpendicular. Each of the serial exposures 
apparently shows the block at a dilTcrcnt level. This is due to a shift in the 
position of the film, the obstruction being at the level of the fifth cervical vertebra. 


table is tlicn tilted, lowering the head until 
tlie column of contrast material passes the 
highest point in the dorsal portion of the 
spine, after which it is rapidly returned 
toward tlie horizontal. The contrast 
material will remain in the cervical 
portion of tlie canal, where it can be exam- 
ined witJi tlie patient at various angles, as 
would be done in tlie lumbar region. It is 
ncccssan,' to raise the patient almost to Uic 
standing position before all of tlie opaque 
material will return to tlie lumbar area. 
We are indebted to Lt. Col. Aubrey O. 
Hampton and Lt. Col. R. Glenn Spurling, 
of Walter Reed General Hospital for the 
above method of examination. 


right hand and a gradually developing spastic right 
hemiparesis beginning in the right arm and spread- 
ing to the right leg. The muscles of the hand were 
paralyzed and the patient complained only of a dull 
aching sensation in the right shoulder. There was 
no historc’ of trauma. 

The patient was well developed and well nour- 
ished, with a spastic paresis of the right leg and a 
mixed spastic and flaccid paralysis of the muscle.s of 
the riglit hand. There was loss of pain and tem- 
perature sensation on the left side of the body, a 
typical Brown-Sequard syndrome being present. 
The spinal puncture done at this hospital showed a 
com[)lete obstruction of the canal, demonstrated by 
the Cucckenstcdt test. Spinal puncture and a 
myelogram done elsewhere, one month prior to ad- 
mission to this lio.spital, were said to have been 
nonnal. Myclograjihy was done, with il c.c. of 
Pantopaque, this amount being used routinely in our 
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Fig. 16. Exposure of anterior sinuses in the Waters position, with the patient horizontal and upright. General 
clouding of the right antrum shown with the patient horizontal. Fluid level demonstrated in the upright exposure. 


cervical myelograms. The progress of the column 
through the canal was entirely normal until it 
reached the level of the lower margin of the fifth 
certucal vertebral body. Here the column split and 
passed upward along each side of the canal to the 
level of the upper margin of the fifth cervical verte- 
bral body, where the progress was complete!}' 
arrested. At this time the patient was almost per- 
pendicular, his head being down and his chin com- 
pletely extended. There was no pulsation in the 
column of material and no movement upon cough- 
ing. It was obvious that there was a complete 
block, the lower margin of which was at the level of 
the lower margin of the body of the fifth cervical 
vertebra. It was our opinion that a tumor of some 
type was present, blocking the canal. Major May- 
field thought that the tumor was probably intra- 
dural but extramedullary, while we, in the x-ray 
department, thought that it was probably intra- 
medullary. Our findings are shown in Figure 15A; 
the cephalic portion of the canal is at the lower mar- 
gin of the illustration, indicating the position of the 
patient when the exposures were made. 

At operation a large herniated nucleus pulposus 
was demonstrated at the level of the interspace be- 
tween the bodies of the fourth and fifth cervical 
vertebrae. The adjacent nerve roots were not com- 
pressed thereby, accounting for the absence of pain. 
The cord, however, on the right side was markedly 
compressed. The laminae of the fifth and sixth 



Fig. 17. Diagram by Major Heublein showing 
proper positioning for Granger view of sphenoids and 
for upright view of anterior sinuses in Waters position. 


vertebrae were removed, for it had been anticipated 
that the lesion was a new growth and not a herniated 
nucleus pulposus. The herniated nucleus was re- 
moved. The patient’s convalescence has been un- 
eventful and he has shown a progressive return of 
function since operation. 

This case seemed to us to be of unusual 
interest because of the slow progression of 
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symptoms \vithout significant pain and 
■ndth no history of trauma. We have seen 
one other case, demonstrated by myelog- 
raphy, where there was a complete block 
at the level of the fifth dorsal vertebra. 


sinuses is done in all patients suffering from 
asthma and all others where such an exam- 
ination appears to be indicated. Stereo- 
scopic films are made in the Waters posi- 
tion with the patient horizontal, and a 



Fig. 18. Rouline c,\posurc.s used, with the e.xception of the upright. Anterior 
sinuses on tlie right normal. Those on the left show evidence of e.\tensive disease. 
Posterior sinuses arc all clear. 


The obstniction was tliought to be due to 
a new growth but at operation was shown 
to be tlic result of a herniated nucleus pul- 
posus. 

ACCESSORV SINUSES AND FACIAL BONES 
Examination of tlie nasal accessory 


single film in the same position with the 
patient upright. The latter film (Fig. IG) 
is valuable in demonstrating fiuid levels 
and in determining whetlier increase in 
density is due to mucosal tliickening, to 
fluid, or to a combination of these two con- 
ditions. The Granger po.sition (Fig. 17) is 




Fig. 19. Case 6; Fracture of base of odontoid process of second cervical vertebra. A. Posterior disloca- 
tion and fracture prior to reduction. B. Position of parts after reduction. C and D. E.\posures of first 
and second cervical vertebrae through open mouth, made shortly after injury, showing fracture through base 
of dens. E. Similar exposure one month after injury. Some demineralization has apparently taken place 
during the interval between examinations. 


used for visualization of the sphenoids and open. The frontal sinuses and anterior 
posterior ethmoids, the former sinuses also ethmoids are examined in the Caldwell 
being shown in the Waters position, where position. A lateral exposure of the entire 
the exposures are made with the mouth sinus area is also secured. This routine, 




Fig. 20. Changes characteristic of an advanced Scheuermann’s disease in the dorsal spine. 
The changes are particularly marked in the vertebral bodies indicated by arrows. 
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shown in Figure 18. has proved very satis- 
factor}^ and with such films a high degree 
of accuracy in diagnosis is possible. Sinus 
disease in itself has not been a very im- 
portant permanently disabling condition 
in our patients but has been quite signifi- 
cant from the standpoint of temporary dis- 
ability. 

A number of severe traumatic lesions of 
the bones of the face have been seen. In 
demonstrating these, films are made in the 
Waters position together with lateral stereo- 
scopic views. Such an examination is 
most satisfactory in the majority of in- 
stances. Experience teaches one the type 
and number of fractures tiiat are likely to 
be encountered. For example, when there 
is a fracture of the zygomatic arch or sepa- 
ration at the joint between the temporal 
process of the malar and malar process of 
the temporal, there usually are fractures of 
the superior and inferior walls of the ad- 
jacent antrum. Bilateral fractures of this 
type are not uncommon. 

THE SPINE 

We have seen a large number of severe 
traumatic lesions of the cervical spine, the 
common ones being fractures of the cer- 
vical vertebral bodies, at times with asso- 
ciated fractures of the adjacent posterior 
processes with or without dislocations, 
fractures of the odontoid, and in a few in- 
stances rotary dislocations of the first cer- 
vical vertebra. The latter are sometimes 
produced by a cervical adenitis which 
causes relaxation of the Hgamentous struc- 
tures with subsequent spontaneous rotary 
luxation of the atlas on the axis. It is well 
to bear in mind the fact that fractures of 
the odontoid process may become evident 
only after calcium absorption about the 
fracture has taken place and may not be 
demonstrable before ten days to three 
weeks following the initial trauma. 

The following case is illustrative of a frac- 
ture of the base of the odontoid. 

Case 6: A 26-year-old private, first class, gave a 
history of having been thrown from a truck and 
landing in an unknown manner. He was uncon- 
scious for a period of twenty -four hours and had 



Fig. 22. Spondylolisthesis, second degree. Expo- 
sure of lumbosacral area using small diaphragm. De- 
fects in posterior processes well shown. 

difficulty in swallowing after he regained conscious- 
ness. Physical examination showed hyperactive 
reflexes in the left arm and limitation in motion of 
the cervical spine. X-ray examination showed a 
fracture through the base of the dens with posterior 
displacement. Head traction for a period of six 
days resulted in satisfactory reduction, and a plaster 
cast including the upper part of the thorax, the neck, 
and the greater part of the head was applied. Dis- 
ability for a period of from four to six months is 
anticipated. Figure 19 shows the fracture in the' 
lateral projection before and after reduction, as well 
as anteroposterior views of the fracture through the 
open mouth. 

In the dorsal region bone and. joint 
changes resulting from a juvenile epiphy- 
sitis, known as ]Scheuennann’s disease, 
shown in Figure 20, have been found not 
infrequently in patients complaining of back 
pain. Many of the vertebral bodies have 
been quite noticeably deformed, and sec- 
ondary hypertrophic changes have often 
been present. From the standpoint of dis- 
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Fig. 23. Case 8: Diffuse calcification in the kidneys and cystic changes in femur and ilium in a patient ivith 
a parath 3 Toid adenoma. There were cystic changes in other bones, including minute areas of calcium absorption 
throughout the skull. 


ability in soldiers, the significance of this 
condition has not been determined ivfith 
certainty. 

A typical case of tuberculosis of the 
dorsal spine with a paravertebral abscess is 
shown in Figure 21. The case history is 
as follows; 

C.-\SE 7; .A. 23-3'ear-old private, first class, was ad- 
mitted to Perc\- Jones General Hospital on Sept. 
25, 1943, giving a historr- of pain in the dorsal area 
which he noticed two weeks after induction. WTien 
ordered to do double time in drill, he fell to the 
ground, was hospitalized, but after a brief period re- 
turned to his duties. He began to lose weight and 
continued to complain of pain in the lower dorsal 
region. He was again hospitalized, at which time 
he was found to have an afternoon fever. He was 
transferred to this hospital with a diagnosis of 
chronic perinephritis. Examination of the urine 
revealed nothing abnormal. Our x-ray examination 
showed destruction of portions of the bodies of the 
ninth, tenth, eleventh, and trvelfth dorsal vertebrae 
with the typical paravertebral abscess shown in the 
illustration. A spinal fusion was done Nov. 17, 


1943. The postoperative course was uneventful, 
and the patient was discharged to the Veterans' 
Facility for further care. 

In the lumbar region, the most common 
disabling condition found has been hernia- 
tion of the nucleus pulposus, usually at the 
level of the fourth or fifth lumbar inter- 
space. All patients suspected of having 
this condition have had myelograms done. 

Another lesion of the lower spinal area 
that has proved to be of decided importance 
in the Army has been spondylolisthesis. 
It is the opinion of our orthopedic staff 
that spondylolisthesis, even of the first 
degree, may cause relatively severe dis- 
abling s 3 mptoms. The developmental 
defects in the pars interarticularis have 
been best shown in the lateral projection 
using a small cone, one covering an S X 
10-in. film at a 30-inch focal distance. A 
typical example is shown in Figure 22. 
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BONES AND JOINTS 

Some tumors of the bone have been 
found. There have been four endothelial 
myelomas, one osteogenic sarcoma, a few 
metastatic lesions of bones secondary to 
malignant tumors elsewhere, and one case 
of cystic disease of the bone secondary to 
a parathyroid tumor. Illustrative cases 
follow. 

Case S: A 23-year-old technician, fifth grade, 
gave a history of having passed a small urinarj'- cal- 
culus in the summer of 1939 and recovered satis- 
factorily. He was well until August 1943, when he 
experienced indefinite pain in the lower back and a 
sense of soreness in the region of the left ilium. In 
September he was somewhat nervous and on Sept. 
14 was first hospitalized because of pain in the left 
hip. Some relief resulted from sedatives and local 
application of heat. X-ray examination showed 
diffuse calcification throughout the kidnc}' areas and 
cyst-like areas of decreased density in the right 
ilium, tlie proximal third of the right femur, and in 
the neck and the distal third of the left femur. 
These changes were considered characteristic of 
hyperparathyroidism. 

Examination at this hospital revealed the changes 
noted on examination prior to admission. Intra- 
venous studies of tlie urinar}' tract showed 
essentially normal function and collecting system. 
The calcium deposits were in the kidney paren- 
chyma. 

Examinations on Oct. 29 showed the red cell 
count to be 4,100,000, white cell count 8,500, hemo- 
globin 78 per cent, blood phosphorus 3.4 mg. per 
cent, blood phosphatase 22 units, and serum cal- 
cium 18.7 mg. per cent. 

Operation, Nov. 8, 1943, revealed a large, firm, 
grayish mass lying behind the left lobe of the thy- 
roid. Frozen section showed this to be a tumor of 
the left parathyroid gland. The tumor was re- 
moved. The right parathyroid was examined and 
was thought to be slightly hypertrophied but was 
not removed. The postoperative course was un- 
eventful except for generalized joint pains asso- 
ciated with moderate elevation of the temperature, 
swelling, redness, and pain on movement of various 
joints. The serum phosphate fell promptly. The 
fall of the serum calcium was slow, but both were 
normal by the third postoperative day. There was 
a gradual rise in the serum phosphate after the 
twelfth postoperative day, the highest point being 
reached approximately six weeks after operation, 
when the serum phosphate was 4.5 mg. per cent and 
the serum calcium 12.5 mg. per cent. The serum 
calcium had been 15.3 mg, per cent the previous 
day. These were the highest readings obtained at 
any time. The last blood examination was done 
March 7 , 1944, when the serum phosphate was 3.0 



Fig. 24. Case 8: A. Drawing made at operation 
showing tumor of left parathyroid lying posterior to the 
left lobe of the thyroid, which was retracted. Right 
side showTi for comparison. B. Photomicrograph of 
parathyroid adenoma, chief-cell type. Section reveals 
typical adenoma of parathyroid, showing densely 
massed cells with formation of occasional alveoli con- 
taining colloid-like secretion. 


mg. per cent and the serum calcium 12.4 mg. per 
cent. 

The patient is having no symptoms at the present 
time, but repeated x-ray examinations have showm 
no appreciable change in the lesions of the bones or 
kidneys. Our findings in this case, including a draw- 
ing of the tumor, are shown in Figures 23 and 24. 

Another unusual bone lesion is shown in 
Figure 25. 

Case 9; A 19-year-old Negro private was ad- 
mitted to Percy Jones General Hospital Sept. 3, 
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Metastatic bone lesions showing a satis- 
factory response to radiation are illustrated 
in Figures 26-28. 

Case 10: A 54-year-old officer gave a history of 
dull pain in the back tliat radiated around the lower 
ribs on the left side, beginning in September 1942. 
An examination of the gastro-intestinal tract, in- 
cluding the colon, was negative at that time. We 
found complete destruction of the left pedicle of the 
tenth dorsal vertebra. A chest film, shown in Fig- 
ure 26, revealed a small nodular lesion in the left 
upper lobe that in some ways resembled a tuber- 
culous infection, but the subsequent course seemed 



1943, with a historj’^ of pain in both thighs and the 
lower abdomen since July 21, 1943. He was ad- 
mitted to the Station Hospital, Fort Custer, from 
the Reception Center because of inabilit}’^ to walk. 
He had a temperature, at the time, of 103° and evi- 
dence of a polyarthritis. A presumptive diagnosis 
of rheumatic fever was made. X-ra}'’ examination 
at the Station Hospital showed a peculiar periosteal 
reaction along the margin of the femur and one 
humerus. A biopsy was done and a small amount 
of pus was found beneath the periosteum. Micro- 
scopic examination of the tissue removed showed 
only inflammatory^ changes. Following surgery the 
pain in the thigh disappeared and the patient was 


Fig. 25. Case 9: Irregular calcium deposits beneath the periosteum of the humerus 

and femur. 


transferred to our hospital. Laboratory^ studies 
showed 3,500,000 red blood cells with a hemoglobin 
of 58 per cent. The sedimentation rate was 32 mm. 
during the first hour. The red cells showed marked 
sickling and many target cells were found. The pa- 
tient improved rapidly while in this hospital and was 
discharged to a Veterans’ Facility for further ob- 
servation. 

The above abnormalities, in our experi- 
ence, are unusual, apparently being the 
result of a low-grade inflammatory process. 
The patient had an obvious sickle-cell 
anemia, but there seemed to be no cormec- 
tion between the anemia and the peculiar 
bone changes. 


to indicate that it was due to a bronchiogenic car- 
cinoma. The patient also complained of pain in 
the right foot, and films showed a destructive lesion 
in the cuboid. A biopsy^ of the area of destruction 
in the cuboid was done after considerable roentgen 
therapyL and a metastatic adenocarcinoma of un- 
known origin was identified. Roentgen therapy 
was started Feb. 1. The back pain promptly sub- 
sided, as did the pain in the foot. .Subsequent 
examinations of the chest showed considerable 
regression of the lesion in the left upper lobe, the 
latest films showing only a small area of fibrosis 
(Fig. 26, D) in the area where quite a discrete mass 
had previously been demonstrated. 

The patient was discharged to duty' March 30, 
1943. In June 1943, he was still asymptomatic. A 
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Fig. 26. Case 10: Metastatic carcinoma. A. Area of destruction in cuboid. B. Destruction of pedicle 
of fifth dorsal vertebra and recalcification of pedicle of tenth dorsal vertebra following irradiation over the latter 
area. C. Rather sharply circumscribed shadow in left infradavicular area, apparently due to a bronchiogenic 
carcinoma. D. Chest eleven months later, following deep radiation therapy over the area of circumscribed 
shadow in the left infradavicular region. Only a few linear areas of fibrosis remain. At the time this film was 
made the patient had an atelectasis of the right lower lobe. He had a cold and refrained from coughing because 
of sacral pain. Postural drainage resulted in prompt relief of the apparent bronchial obstruction and the lobe 
became normal. 


survey of his bones showed complete healing with 
recalcification in the tenth dorsal vertebra. How- 
ever, the left pedicles of the fifth and seventh dorsal 
vertebrae showed evidence of destruction similar 


to that previously noted lower down. Roentgen 
therapy was given over the involved pedicles, and 
subsequent!}^ examination showed healing rvith re- 
calcification (Fig. 27). 
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Fig. 27. Case 10: Metastatic carcinoma. Films of the dorsal spine showing recalcification following radiation 

over involved pedicles. 


The patient was readmitted Nov. 22, 1943, be- 
cause of severe pain in the region of the sacrum. A 
large destructive lesion of the sacrum was found 
(Fig. 28). Again deep radiation was resorted to 
with prompt disappearance of pain. The patient 
improved rapidly and once more went back to duty. 
He returned in March 1944, complaining of retro- 
orbital pain. A sum'^ey of the entire skeletal system 
was done. The lesions in the spine and sacrum had 
healed, with recalcification, but three areas of de- 
struction were found in the skull. They were 
similar to the ones earlier observed in the spine and 
sacrum. The retro-orbital pain disappeared 
promptly following the beginning of irradiation of 
the skull. 

The arthritid.es, from a radiographic 
standpoint, have not been a major problem 
in our institution. Many cases of poly- 
arthritis have been examined, but except 
for showing early demineralization, in- 
distinguishable from that seen in disuse, 
and occasional cystic lesions of the short 
bones mimicking gout, the radiographic 
findings in rheumatoid arthritis have been 
largely negative. This is due to the fact 
that most cases so far examined have been 
early. 


Spondylitis rhizomelique, also known as 
atrophic spondyhtis or the Marie-Striim- 
pell type of arthritis, has played a much 
more important role. The histories are 
quite similar, the most characteristic fea- 
ture being exposure to abnormal climatic 
conditions, either in basic training or on 
bivouac overseas. The following is a 
typical story. 

Case 11 : A 33-year-old soldier dated the onset of 
his illness from a drenching he received while in 
bivo’uac on Guadalcanal in November 1942, when 
his tent was blown away by a tropical storm. Stiff- 
ness in the back and shoulders, neck, and elbows 
developed and progressed, becoming increasingly 
painful. His lumbago became so severe that it pre- 
vented him from doing dutj'. On admission to this 
hospital he complained of stiffness in the entire back 
and bilateral leg pain. Physical examination 
showed limitation of motion of the spine in all direc- 
tions. The sedimentation rate was 74 mm. during 
the first hour. Roentgenograms revealed atrophic 
disease involving the entire spine, with the most 
advanced changes in the sacroiliac joints. The pa- 
tient had great difficulty in getting on the therapy 
table. After his first series of treatments with inter- 
mediate therapy, prompt improvement took place 
and he was able to participate in limited physical 
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Fig. 28. Case 10; Metastatic carcinoma. Extensive destruction of the proximal half of the sacrum resulting 
from a metastatic tumor. Prompt relief of symptoms and recalcification followed irradiation over this area. 


activities, such as table tennis. His response to 
irradiation remained satisfactory' over a period of 
several months while he was under observation here. 

Approximately 75 per cent of such cases 
have shown significant improvement fol- 
lowing roentgen therapy. Little if any im- 
provement has resulted in those cases with 
no clear-cut roentgenographic evidence of 
disease or in those showing no elevation 
of the sedimentation rate. 

Traumatic arthritis of the knees has been 
a frequent disabling condition, and the 
radiographic findings have been striking. 
Besides conventional films of the knee, it is 
important to include a flexed-knee projec- 
tion of the intercondyloid fossa in almost 
every instance. This projection frequently 
shows the calcification of Pellegrini’s dis- 
ease to better advantage than other views. 
It is indispensable in demonstrating loose 
bodies, the defects of osteochondritis dis- 
secans, and other defects in the surfaces 
of the condyles. 

The clinical stories of the patients exam- 
ined have had much in common. There 


has been either a fall from a height, direct 
trauma by a heavy falling object, or, more 
commonly, a twisting injury often received 
when playing high school or college foot- 
ball. Following the initial injury there 
frequently is a history of "locking,” or of 
the knee "giving out.” After induction 
into the Army there usually have been epi- 
sodes of pain due to recurring hydrarthrosis 
or on pivoting in close-order drill or in field 
maneuvers. Physical examination often 
has indicated the presence of joint mice, 
crepitus, a thickened capsule, relaxed cap- 
sular ligaments, or instability due to a 
damaged anterior cruciate Hgament. The 
radiographic examinations at times have 
shown one or more loose osteochondroma- 
tous foreign bodies in the joint capsule and 
defects in the articular surfaces of the 
condyles. 

Pellegrini-Steida’s disease and osteo- 
chondritis dissecans have been encountered 
quite frequently in examinations of the 
knees. Both can cause protracted symp- 
toms and severe disability in men on active 
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Fig. 29. A and B. Case 12: Bilateral osteochondritis dissecans. A. Partially 
separated loose fragment indicated by arrows. B. Large defect in articular surface of 
left femur. C and D. Another case, showing multiple calcified bodies within the knee 
joint. 


duty in the field. It must be borne in mind 
that either of these may be bilateral, and 
for this reason the uninvolved joint should 
be examined carefully. 

A typical case of osteochondritis disse- 
cans is shown in Figure 29, A and B. 

Case 12: A 20-year-old private gave a histoiy^ of 
injuring both knees in high school and college. He 
frequently suffered from pain in his knees and at 
times from “locking.” Pain continued after induc- 


tion and the x-ray films made at this hospital upon 
admission showed bilateral osteochondritis disse- 
cans. On March 16, 1943, arthrotomy was done 
on the left. Two large calcified bodies were 
removed and a large defect in the cond)de was 
curetted. The postoperative course has not been 
very satisfactorj’^. Pain has continued and there is 
considerable limitation in the movement of the knee. 

Multiple calcified bodies in the knee 
joint as seen roentgenographically are 
showm in Figure 29, C and D. 
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Fie 30 Case 13 : Pellegrini-Stieda disease. A. Region of knee shortly after in* 
jury showing no abnormalities. B. Film made several months after injury, showing 
evidence of Pellegrini-Stieda disease. Calcification medial to the condyle is extensive. 



Fig. 31. Bilateral Pellegrini-Stieda disease together with multiple calcified bodies 
within the joint space of the knee, shown on the right. 


A typical case of Pellegrini-Stieda’s 
disease is illustrated in Figure 30. 

Case 13 ; A 26-year-old private, first class, gave a 
history of having injured his left knee in an attempt 
to avoid a tree while tobogganing. A cast was 
applied but was removed after one month, when 


physiotherapy was begun. The knee remained stiff 
and it was then manipulated under anesthesia. 
The patient was placed on limited duty at light 
work, but continued to have symptoms. Physical 
examination showed atrophy of the thigh and a 
firm, apparently bony prominence over the internal 
condyle of the femur. Our examination showed a 
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Fig. 32. Recurrent dislocation of the right ankle. 
The right ankle is shown both in inversion and forced 
inversion, with the normal left ankle shown for com- 
parison. 

large irregular deposit of calcium in the periarticular 
soft tissues medial to the medial condyle. On Feb. 
22, 1944, a calcium plaque was removed at opera- 
tion. The reason for the operation was tliat the 
calcium plaque spanned the joint. Ordinarily these 
lesions are not treated surgically. There was still 
considerable limitation in the motion of the joint 
at the time of this report. 

One type of joint disability which de- 
serves special mention is recurrent disloca- 
tion of the ankle. According to Watson 
Jones, there is usually a history of chronic 
strain or instability on walking over rough 
ground. Sudden inversion of the ankle 
may cause the patient to fall. A lesion is 
to be suspected in anyone who complains 
of turning his ankle frequently following a 
severe sprain. Conventional roentgeno- 
grams may show no abnormality; as a 
result, the examining officer may con- 
clude that no traumatic changes are pres- 
ent. Films of both ankles made in the 
anteroposterior position in forced inversion 
make the diagnosis clear, showing that 
there has been a tear of the anterior talo- 
fibular hgament, permitting a partial dis- 
location of the astragalus upon forced in- 
version. Early diagnosis is important and 
adequate anesthesia may be needed before 
satisfactory films can be secured. An ex- 
ample of this is shoAvn in Figure 32. 


Lateral views are not particularly in- 
formative, although an old sprain fracture 
of either malleolus may lead one to suspect 
the presence of such an injury. This injury 
is particularly important in view of the fact 
that novocain injections are frequently 
used in the treatment of sprains. Too 
early use of the damaged part is likely to 
increase the disability and result in an un- 
stable ankle with recurring subluxations. 

This hospital being an amputation cen- 
ter, many stumps are seen. The staff of 
our orthopedic service is chiefly concerned 
with the presence of sequestra or spurs in 
the weight-bearing area. Large spurs do not 
necessarily indicate an unsatisfactory 
stump, providing they are not in a weight- 
bearing area. It behooves the radiologist 
to be familiar with the various types of 
good functional stumps in order that he 
may give the maximum aid to the referring 
physician. The presence of metallic for- 
eign bodies, fractures, evidences of infec- 
tion in the soft tissues, and demineraliza- 
tion are reported. In certain instances of 
painful stump we have found it advanta- 
geous to do our examination with the 
prosthesis in place, with and without 
weight-bearing. 

THE CHEST 

Because of the nature of the work in a 
hospital of this type, relatively few acute 
chest infections are seen. We see many 
more of the sequelae of these infections, 
such as empyema, a surprisingly large num- 
ber of cases of bronchiectasis, and an occa- 
sional lung abscess. Many of the cases of 
bronchiectasis apparently are of a rela- 
tively acute nature following the so-called 
atypical pneumonias. A few have been of 
long standing. 

Many patients suffering from empyema 
have been and are being treated in our 
hospital. Approximately one-third of these 
cases have followed atypical pnemnonia. 
It has been thought that empyema as a 
sequel of atypical pneumonia did not exist 
or was exceedingly rare, but such has not 
been our experience. Less than one-third 
of the cases have been of a miscellaneous 
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Fig, 33. Case 14; Postoperative atelectasis. A. Stone in left kidney pelvis. B. Film made a few hours 
after operation, showing postoperative atelectasis. Fragments of shrapnel can be seen, together with changes 
resulting from the previous empyema and thoracoplasty. The mediastinal structures are shifted to the right. C. 
Partial clearing of right lung following bronchoscopie drainage. D. Condition of chest forty-eight hours later. The 
mediastinal structures have returned to their normal position. The right lung is clear aside from the changes 
resulting from the previous empyema, the thoracoplasty, and the gunshot wound. 

nature; a few followed pneumococcus Most of the infections have been of long 
pneumonia, a very few were tuberculous standing when first seen. The- -purulent 
in origin, and in one instance the colon material has often been encapsulated, with 
bacillus was the organism found. One- a thickened pleura surrounding it. Bron- 
third have followed gunshot wounds of the chopleural fistula has been a frequent corn- 
chest, a hemothorax having first developed, plication. 

which was followed by secondary infection. The results of treatment with open or 
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closed drainage, suction, and thoracoplasty 
as indicated, together with breathing exer- 
cises, a high- vitamin diet, and careful nurs- 
ing care, have been most gratifying. A 
high percentage of these patients have been 
returned to active duty. 

Atelectasis, usually postoperative, is seen 
occasionally. A case of unusual interest is 
shown in Figure 33. 

Case 14: A 31 -year-old private was wounded by 
an explosive bullet while on duty in the South Pa- 
cific, Nov. 24, 1942. A hemothorax developed, 
and bleeding was profuse. He was carried on a 
litter for three days, lying in a swamp at night. 
Sulfanilamide was applied locally. He was treated 
at a battalion aid station, evacuated to a hospital 
one mile farther back, and then flo\vn by plane to 
another installation, where a chest examination 
showed fluid on the right. The fluid was aspirated, 
being largely blood. The wound was said to have 
been of the sucking type. The chest wound was 
closed and the patient was transferred to a hospital 
in Australia. Purulent material was aspirated from 
the right pleural space at this time. A rib resection 
was done, a drainage tube was inserted, and the 
empyema space irrigated rvith Dakin’s solution. 
The patient arrived at Letterman General Hospital 
in February 1943, where fiuther operative drainage 
was done. On March 11, 1943, a diagnosis of ma- 
laria was made, the parasite being Plasmodium 
vivax. Atabrine was given, and the patient was 
transferred to Percy Jones General Hospital. 

A draining wound was present in the right side of 
the chest. A bronchopleural fistula was demon- 
strated March 25, 1943, by injecting lipiodol through 
an intratracheal catheter. The patient improved 
under medical management. The thoracotomy 
wound was still open June 10, 1943, and a large 
residual empyema cavity remained. More ade- 
quate drainage was done June 15. Following this 
operation the patient improved. A thoracoplasty 
was done Aug. 2, 1943. The bronchopleural fistula 
persisted and a second operation was done on 
Aug. 31 , at which time the fistula closed. 

The patient was transferred to the department of 
urology Sept. 11, 1943, because of a stone in the left 
kidney pelvis (Fig. 33, A). The stone was removed 
and a postoperative atelectasis developed on the 
right (Fig. 33, B) . The atelectasis cleared promptly 
following aspiration (Fig. 33, C and D). The post- 
operative course was otherwise uneventful except for 
pyuria, which gradually subsided. 

The patient was returned to the chest service 
Dec. 1, 1943, because of continued drainage from 
the chest. The fistula closed gradually and b)' Jan. 
23, 1944, the drainage was slight. On Feb. 1, 1944, 
the general condition was excellent, the broncho- 
pleural fistula had closed, and only a small super- 
ficial sinus tract remained. 


Bronchography with lipiodol as a con- 
trast medium is an important . examina- 
tion and no effort is spared to delineate all 
portions of the bronchial tree. The im- 
portance of complete filling of all branches 
is shown by the number of patients in 
whom there has been bronchiectasis in one 
of the lower lobes, but with involvement 
of other lobes as well. This is particularly 
true of the lingular branch of the bronchus 
of the left upper lobe. If bronchography 
is resorted to, a complete examination of 
all branches is essential. 

AH hpiodol instillations are done in the 
X-Ray Department by a member of the 
chest group. The injection is made through 
a flexible ' catheter passed into the upper 
part of the trachea. The filling of the 
bronchial tree is done under fluoroscopic 
guidance, making certain that ail branches 
are satisfactorily outlined, the patient being 
placed in various positions to insme 
complete filling of all lobes. Figure 34 
shows the bronchial tree as outlined by 
this method. 

The bronchogram in a typical case of 
bronchiectasis is shown in Figure 35. The 
following is the history: 

Case 15: A 36-year-old sergeant gave a histor)' 
of frequent chest colds since having measles in 1922 
complicated by pneumonia. He was in bed for six 
months in 1927 because of a productive cough with 
night sweats. A similar episode occurred in 1937. 
Large amounts of purulent sputum had been raised 
for a period of five to six years before induction. 
The sputum was occasionally tinged with blood. 
Physical examination showed clubbing of the finprs. 
The breath sounds at the left base were impaired. 
The bronchogram revealed an extensive bronchi- 
ectasis of the left lower lobe with minimal bronchi- 
ectasis on the right. Sinus examination showed 
extensive mucous membrane thickening in the antra. 
The vital capacity was 3.7 liters, a 16 per cent de- 
ficiency. The hospital course was uneventful. The 
patient was discharged without operation. 

Our interest in coccidioidomycosis has 
recently been stimulated by the arrival of 
an occasional patient with tiiis disease from 
the southwestern states, where it exists in 
endemic form. Much credit is due to the 
men on our chest service for the prompt 
diagnosis of this condition. The chief 
roentgen findings have been notable, in 
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Fig. 34. Bronchography. A. Normal bronchogram, made in postero-anterior position, showing complete 
filling of all branches. B. Lateral projection made after filling the branches of the right bronchus, but before 
filling the branches on the left. A lateral view with both sides filled is of little value. C. Left postero-anterior 
oblique projection, showing structures on right before filling left side. D. Right postero-anterior oblique projec- 
tion, both sides being filled. This shows particularly well all branches of the left bronchus. 

These four films are the ones routinely used in bronchography. We usually obtain a postero-anterior view of the 
side first filled as well. 


that they may be indistinguishable in bear this diagnosis constantly in mind when 
appearance from those caused by tuber- dealing with any bizarre type of pulmonary 
culous or non-tuberculous pulmonary in- lesion, whether it be apical or basal in dis- 
fections. We have found it necessary to tribution, and to inquire regarding the skin 
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Fig. 35. Case 15: Bronchiectasis demonstrated by bronchography. A and B. Bronchograms in postero- 
anterior and right postero-anterior oblique projections, showing complete filling of all branches of the left bronchus. 
Extensive bronchiectasis of the left lower lobe is demonstrated. C and D. Complete visualization of all branches 
of the bronchus on the right shown in postero-anterior and left postero-anterior oblique projections. Minimal 
dilatation of some of the smaller branches of the bronchus of the right lower lobe is shown. 


test, which in most instances becomes 
positive some time during the third week 
of the disease. 

Semi-arid weather conditions in parts of 
Cahfornia, New Mexico, Arizona, and 
Texas favor the growth of the pathogenic 
fungus which has been responsible for out- 
breaks in several Army camps. In areas 


where the disease is endemic, it has now 
become routine to do a coccidioidin skin 
test on all new recruits. A positive intra- 
cutaneous test along with certain clinical 
signs, including the not infrequent find- 
ing of erythema nodosum and a mild 
arthritis, establishes the diagnosis, and in 
certain instances the pathogenic organism, 




Vol. 43 


Roentgenology in an Army General Hospital 


457 



Fig. 36. Case 16: Pulmonary coccidioidomycosis. A. Appearance of chest Dec. 19, 1942: extensive lesions 
characteristic of coccidioidomycosis. B. Condition of chest five weeks later, showing marked clearing. A small 
residual area of involvement is still present in the left infraclavicular region. C. Condition of chest in September 
1943, when the patient entered our hospital: small residual lesion still present in left infraclavicular area. D. 
Condition of chest one year after the onset of the disease. The patient was clinically well and the chest was almost 
clear. He was discharged to duty in January 1944. 


Coccidioides immitis, can be recovered 
from the sputa and gastric washings. 

The roentgenologist should bear in mind 
that there are two types of the disease. 
The first, which is most frequently en- 
countered, is relatively benign and has 
been designated as a primary phase. In 
this stage one sees nodular areas of in- 
creased density or atypical, somewhat 
pneumonic-like consolidations in the lung 
fields, the latter being not dissimilar from 


those seen in so-called virus pneumonias. 
Thin-walled cavities may be present, which 
usually close spontaneously. The second- 
ary, or granulomatous phase, although less 
frequent, is highly fatal and is character- 
ized by mediastinal adenopathy, not un- 
like that occurring in Hodgkin’s disease, 
and chronic fibrotic pulmonary changes 
with or without cavitation. Bone lesions, 
which are likely to occur during this phase, 
have a bizarre distribution and show a pred- 
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Fig. 37- Case 17: Mediastinal Hodgkin’s disease. Chest before (A) and following (B) roentgen therapy. 


ilection for pressure points, such as the 
malleoli, the acromion processes, the ole- 
cranon, etc. Miliary dissemination is not 
infrequently a terminal manifestation of 
the disease. 

An illustrative case of pulmonary coccid- 
ioidomycosis is shown in Figure 36. The 
following is a history of this case. 

Case 16: A 34-year-old soldier was stationed in 
the .Arizona desert. In November 1942, two months 
after being stationed there, he became acutely ill, 
with headache, cough, pain in the left side of the 
chest, mild fever, malaise, and night sweats. These 
symptoms persisted for the next three weeks, at the 
end of which time erythema nodosum developed. 
Physical examination revealed numerous coarse 
rales through the left chest. The blood sedimenta- 
tion rate was 30 mm. for the first hour. Within 
the next few days the patient became relatively 
asymptomatic and afebrile. He was discharged 
Feb. 1, 1943, the sedimentation rate having dropped 
to 15 mm. for the first hour. He was again hos- 
pitalized in July 1943, because of recurrent pain in 
the left chest, and was transferred to Percj' Jones 
General Hospital Sept. 7, 1943. He was afebrile at 
this time and the blood count and sedimentation 
rate were normal. Physical examination revealed 
nothing abnormal. In October 1942, two weeks 
before the beginning of the illness, the coccidioidin 
skin test was negative. The test was repeated at 
the time erj-thema nodosum developed, when it was 
found to be strongly positive. It was again re- 
peated at tliis hospital, ten months later, and was 


still positive in 1 : 100 dilution. The tuberculin test 
at this hospital was also positive. Repeated studies 
of the sputa and gastric washings both for tubercle 
bacilli and Coccidioides ivimitis were negative. The 
patient returned to dut)’-, apparentl)’- cured, Jan. 
15, 1944. 

Hodgkin’s disease has been seen com- 
paratively frequently, as one would expect 
in this age group. The response to radia- 
tion therapy, except in the acute form, has 
been satisfactory, at least temporarily. 

A typical case of mediastinal Hodgkin’s 
disease is shown before and after treatment 
in Figure 37. The history was as follows. 

Case 17: A 26-year-old private in the Air Force 
was admitted to Percy Jones General Hospital in 
August 1943. He gave a history of loss of weight 
and weakness extending over a period of two and 
one-half months. The symptoms appeared while 
he was on duty in North Africa. He experienced 
sharp mid-abdominal pain. In the Station Hos- 
pital he was found to have an irregular fever and a 
rapid sedimentation rate. 

The patient was critically ill, with a tense, dis- 
tended abdomen. X-ray examination showed a 
large mediastinal mass characteristic of Hodgkins 
disease. Bilateral supraclavicular lymph nodes 
were present. Beriveen Aug. 7 and Dec. 1, 1943, 
heary' radiation was given to the mediastinum and 
abdomen anteriorly and posteriorly. The patient 
responded promptly to treatment and was dis- 
charged to a Veterans’ Facility for further care in 
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Fig 38 Case 18: Typical case of Boeck’s sarcoid. A. Condition of chest in December 1942, with marked 
enlargement of lymph nodes. B. Condition of chest in July 1943. The mediastinal nodes are still enlarged, 
there is reaction about the bronchi on the right, and the right lung field is definitely more dense than the left. 


December 1943, at which time he seemed to be in 
excellent physical condition. 

Several cases of Boeck’s sarcoid have 
been encountered. One is shown in Figure 
38 . 

Case 18; A 31-year-old Negro sergeant first re- 
ported for sick call in June 1942, because of weakness 
and right upper quadrant distress. He reported 
four times on sick call between June and November. 
On Nov. 8 he had much bleeding from the gums 
and on one occasion there was a profuse spontaneous 
gingival hemorrhage at night. On Nov. 11 he 
fainted, due to hematuria, and was placed on the 
critical list. Multiple transfusions brought about 
apparent recoverj"^ by Dec. 5. Ten platelet counts 
showed a range between 20,000 and 124,000. On 
Nov. 11, x-ray examination showed enlargement of 
the hilar lymph nodes, and a presumptive diagnosis 
of lymphoblastoma was reached. Nine chest films 
made at intervals thereafter showed a steadily in- 
creasing change in both lung fields, indicating a pro- 
gression of the disease. Eye consultation showed a 
bilateral hemorrhagic retinitis. Biopsy of axillary 
lymph nodes was unsatisfactory. Tuberculin skin 
tests were negative. The transfer diagnosis on ad- 
mission to this hospital was purpura hemorrhagica, 
retinitis, and iridocyclitis. Our chest findings 
showed a mediastinal mass, increase in the truncal 
markings, and hypo-aeration of the right lung field. 
Biopsy of an enlarged cervdcal lymph node showed 
sarcoidosis with complete replacement of the node 
by a granuloma exhibiting no evidence of caseation. 
A diagnosis of Boeck’s sarcoidosis was made. The 



Fig. 39. Case 18: Boeck’s sarcoid. Section showing 
typical formation of conglomerate tubercles composed 
of epithelioid cells with compression of intervening 
lymphoid structures. No evidence of caseation and no 
tubercle bacilli found on section. 

course was tliat of progressive improvement with 
gain in weight. The only complaint was slight 
diminution of vision and a morning cough. The 
patient was discharged to his home in excellent 
health, although the lung fields were still definitely 
abnormal. 

Three carcinomas of the lung seen have 
all been of unusual interest, representing 
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Fig. 40. Case 19: Carcinoma of lung. A. In this view the chest apparently is essentially normal. B. The 
esophagus is seen filled with contrast material. It appears to be flattened, twisted, and displaced somewhat pos- 
teriorly. The surrounding area is quite dense, suggesting the possibility of a new growth in this region. A pri- 
mary bronchiogenic carcinoma was later demonstrated. 



Fig. 41. Case 20; Carcinoma of lung. A. Condition of chest in August 1943. There is a cavity in the right 
upper lobe with a dense shadow above it, later shown to be due to a carcinoma. B. Roentgenogram made two 
months later. The tumor has increased greatly in size and there is now infiltration in the left apex as well. The 
latter may well be due to spread of a tuberculous infection, for tubercle bacilli were demonstrated repeatedly in 
the sputum. 


distinct types. The histories and findings 
follow. 

Case 19: A 45-year-old sergeant with twenty- 
seven years of active military' sert'ice was hospital- 


ized because of hoarseness, dyspnea, and w'heezing, 
of six months’ duration. The left vocal cord was 
paralyzed. The patient was transferred to this hos- 
pital in August 1943, with a diagnosis of chronic 
bronchitis. Our x-ray examination showed the 
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Fig. 42. Case 21; Carcinoma of lung. Condition of chest April 9, 1943, and June 10, 1943._ There is diffuse 
miliary infiltration throughout the lung fields with a bilateral pleural effusion. The infiltration was shown at 
autopsy to be due to a diffuse carcinomatosis. 


esophagus to be slightly displaced and rotated, 
as shown in Figure 40. There was a suggestion 
of an area of increased density posterior to the 
arch of the aorta. The sedimentation rate was 
slightly increased. Bronchoscopy showed evidence 
of extrinsic pressure indenting the bronclius of the 
left upper lobe, but no intrinsic tumor was found. 
It was our impression that a tumor in the medias- 
tinal area was responsible for the deformity of the 
esophagus shown. In October, enlarged supra- 
clavicular nodes were observed, and a biopsy re- 
vealed a squamous-cell carcinoma. 

The patient was given deep radiation therapy 
over the upper mediastinum and upper part of the 
left side of the chest, the total dosage being 2,000 r 
measured in air to each of two mediastinal ports and 
1,800 r to each of two supraclavicular ports. The 
enlarged supraclavicular nodes regressed promptly 
and there was definite improvement in the patient’s 
breathing. He did fairly well until March 1944, 
when he suddenly had a massive pulmonary hemor- 
rhage and died. At autopsy there was found to be 
infarction of the left upper lobe due to thrombosis 
of the pulmonary vein by invading tumor tissue. 
As a result, a varix had formed, which had ruptured 
into the bronchus and caused death. 

In this case the roentgen findings were 
minimal but stimulated a careful search 
for a pulmonary new growth. Had the 
■esophagus not been examined with barium 
and the persistent deformity not been dis- 
•covered, the patient might have been dis- 
missed as showing no evidence of disease. 


Case 20 : A 43-year-old corporal was admitted to 
Percy Jones General Hospital June 24, 1943. His 
induction films had been considered normal. In 
February 1943, he suffered from what was diagnosed 
as pneumonia involving the right upper lobe. An 
x-ray examination at that time revealed a cavity in 
the right apex, which was considered to be of tuber- 
culous origin. The patient was asymptomatic imtil 
May 1, 1943, when a chronic non-productive cough 
developed. The sputum was blood-tinged. Pain 
in the right shoulder and right arm then appeared. 
Examination showed a clubbing of the fingers, 
which was said to have been present since 1935. 
The teeth were examined and multiple abscesses were 
found. Extraction of the teeth was followed by 
relief of the pain in the shoulder and arm. The pa- 
tient gave a furtlier history of having worked in a 
tuberculosis sanatorium for five months prior to his 
induction into the Army. 

On admission to oitr hospital in June 1943, the 
white blood cell count was 25,000. Tubercle bacilli 
were found in the sputum, together with fusiform 
spirochetes and yeast. Roentgen examination re- 
vealed a cavity in the right apex, as shown in Figure 
41. It was sxuTounded by a dense homogeneous 
shadow, the widest portion of which extended from 
the cavity into the apex, forming a peculiar cap-like 
mass above the cavity. For this reason our conclu- 
sions were that we were probably dealing with a 
cavity in a malignant tumor rather than a tuber- 
culous cavity. The lesion increased rapidly in size 
during the patient’s stay in our hospital. An explora- 
tory thoracotomy was done, at which time an in- 
operable carcinoma of the right upper lobe was 
found. Following exploration, a culture of the spu- 
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Fig. 43. Case 21; Multicentric carcinomatosis of 
the lung. The section above reveals papillary adeno- 
carcinoma growing in branching fronds and finger-like 
projections into the air spaces of the alveoli. That be- 
low shows metastatic growth in a lumbar vertebral 
body. There has been complete replacement of the 
marrow by tumor cells and fibrous stroma. The bony 
elements apparently are still intact. 

turn again revealed tubercle bacilli. The biopsy 
showed an undifferentiated squamous-cell carcinoma. 
This had evidently developed in the region of 
an old tuberculous infection. 

C.tSE 21: A 41 -year-old private was admitted to 
a station hospital in June 1943, because of cough, 
fever, and pain in the inguinal regions, which was 
relieved by heat and massage. Roentgenograms 
made on April 6 and 18, 1943, showed miliary densi- 
ties in both lung fields and a massive pleural effusion 
on the right. The following month a large amount 
of fluid was observed on the left, shown bt' thora- 
centesis to be serosanguineous. On admission to 
this hospital in June, the main complaints were con- 
stipation and right upper quadrant pain. The liver 
was enlarged. The appearance of the chest is shown 
in Figure 42. 

Physical examination showed cyanosis of the nail 
beds. The mediastinum was deviated to the left 
by fluid in the right pleural space, and there was 
pitting edema of the legs. Many collateral veins 
were present on the tliighs and abdomen. During 


the first two weeks in this hospital purulent blood- 
tinged sputum was raised. The patient suffered 
from recurrent pleuritic pain, first on one side and 
then the other. On July 13, 1943, he complained 
of coldness and numbness of the left hand. On Jul}’^ 
16 he became aphasic and shotved right facial weak- 
ness. Death occurred July 27, 1943. 

Necropsy revealed diffuse carcinomatosis of the 
lungs, apparently primarj' in the right main stem 
bronchus. There was infarction of the left lower 
lobe, with necrosis, suppuration, and encapsulated 
empyema. Thrombosis of the common Uiac and 
femoral veins and distal portion of the inferior vena 
cava was found. Thrombo-endocarditis of the 
mitral and tricuspid valves w'as present, with em- 
bolism of the splenic artery', left renal artery', left 
radial artery', the cerebral arteries, and anterior 
descending branch of the left coronary' artery’. 
There were small metastatic lesions in the liver, 
adrenals, kidney', and pancreas. 

TMs thrombophilic diathesis with can- 
cer has been known for a long time. It is 
thought by some to be the result of cancer 
toxins acting on the capillary endothelium 
or on the mast cells of Ehrlidh, which form 
heparin. 

AVe have seen one case of blastomycosis, 
which is of unusual diagnokic interest. 
The history and findings are as follows: 



Case 22; A 31 -year-old private, first class, with 
six months’ sen'ice gave a history' of pain on 
breathing, associated with a dry’, hacking cough, in 
May' 1943. Consolidation was demonstrated in the 
lung fields at this time. The patient was not acutely 
ill; the temperature was normal, and the white blood 
cell count was 13,000. A dia^osis of atypical 
pneumonia was made. The patient began to lose 
weight, the cough became productive, and the tem- 
perature occasionally rose to 99.6. The sputum was 
blood-streaked on three occasions, but was repeat- 
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Fig. 45. Case 22: Blastomycosis. A. Mass lesion lateral to the arch of the aorta in a patient later shown to 
have a blastomycosis in the right foot. B. Condition of the chest seven months later, when the patient was 
apparently clinically well. C. Two views of the right foot when the patient exhibited swelling and tenderness in 
the region of the distal end of the fourth metatarsal. No abnormalities were demonstrated. D. Condition of 
foot approximately five weeks later. At this time there was extensive destruction of the proximal phalanx of the 
fourth toe and the distal end of the fourth metatarsal. There was some periosteal reaction along the medial 
margin of the distal half of the fourth metatarsal. Blastomyces were found in the material removed at operation. 


edly negative for tubercle bacilli. The blood sedi- 
mentation rate ranged between 55 and 75 mm. 
during the first hour. 

WTien the patient was first seen here, an irregular 
mass was found just to the left of the mid-line in the 
region of the arch of the aorta. It did not seem 
characteristic of a primary carcinoma nor was it 
characteristic of a tuberculous infection, A bronchos- 
copy was done and small ulcerations were found in 
the left main bronchus that were considered char- 
acteristic of an endobronchial tuberculous infection. 
Acid-fast organisms were found in one gastric wash- 
ing. The ulcers were cauterized, and progressive 
healing of the mucosa took place. 


On Oct. 1 the patient first began to complain of 
discomfort in the region of the base of his fourth toe, 
and swelling and redness were noted in this area. 
The temperature was 99.2°. The white blood cell 
count was normal. X-ray examination of the 
metatarsal phalangeal area was negative. On Oc- 
tober 15 purulent material was aspirated from the 
area of swelling about the distal end of the fourth 
metatarsal, but the cultures were sterile. X-ray 
examination, Nov. 16, showed extensive bone de- 
struction involving the proximal phalanx of the 
fourth toe and the adjacent part of the distal end of 
the fourth metatarsal. Some periosteal thickening 
was present. Other parts of the skeletal system 




Fig.46. Case 23; Diaphragmatic hernia. Filins of the chest (A and B) showed a sharply circumscribed shadow 
lateral and anterior to the right cardiac border. It was thought that this shadow indicated the presence of a di^ 
phragmatic hernia, and this was shown to be the case during the e.\-amination of the gastro-intestinal tract (C and 
D). The stomach and small bowel were below the diaphragm, but portions of both the cecum and what would 
ordinarily be the splenic fle.\ure and colon were in the hernial sac which lay in the anterior part of the thorax. 
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Fig. 47. Case 24: Gastro-intestinal examination showed all of the stomach and a large part of the left half of 
the colon to be in the left side of the thorax. There was still a question whether the displacement of the stomach 
and colon might be due to an eventration rather than a diaphragmatic hernia and for this reason a pneumoperi- 
toneum was done. This resulted in a partial pneumothorax, proving the presence of a communication between the 
pleural and peritoneal spaces. 


were examined and found to be normal. On Dec. 
6 there was further evidence of destruction of the 
fourth metatarsal head of the adjacent portion of 
the fourth phalanx. A resection of the involved 
bone was done and cultures of the material removed 
showed blastomyces. Prior to this the patient had 
been placed on sulfadiazine. It was planned to 
desensitize him to the organism found, but he im- 
proved so rapidly that this was not done. At 
the present time the chest is essentially normal ex- 
cept for slight fibrosis in the left root region. There 
is no pain in the foot, and there has been no further 
evidence of destruction. From the clinical point of 
view the patient appears to be well. It seemed evi- 
dent that the lesions in the chest and foot were of a 
similar nature. The lesion in the chest before and 
after treatment and the lesions in the foot are shown 
in Figure 4.5. 

THE GASTRO-INTESTINAL TRACT 

Relatively few abnormalities of the 
esophagus have been found. Among those 
seen have been a few diverticula, two pep- 
tic ulcers, and a very few cases of cardio- 
spasm. There have been no malignant 
tumors. Esophagoscopy has been per- 
formed in all cases where suspicious 


changes have been observed and has been 
a decided aid in diagnosis, particularly in 
the ulcers. 

Case 23 : A large hernia through the anterior por- 
tion of the diaphragm is shown in Figure 46. A 
19-year-old sergeant was transferred to this hospital 
because of a two- 3 ^ear history of cough with expec- 
toration. There was slight dyspnea on exertion. 
Examination showed a hernia through tlie anterior 
portion of the diaphragm. Quite a large portion of 
the colon was in the sac of the hernia. At operation 
the hernial sac was found to consist of a single cham- 
ber, but the round ligament of the liver was in- 
vaginated, partially dividing it into two compart- 
ments. 

We saw one case in which the differential 
diagnosis was of interest, being between an 
eventration and a diaphragmatic hernia 
(Fig. 47 ) . The history and ladings follow : 

Case 24; A 26-year-old staff sergeant was trans- 
ferred to this hospital with a history of having been 
injured when sixteen years of age by a truck turning 
over. A dead horse which was in the truck fell on 
him, causing considerable trauma of the chest and 
abdomen. He suffered from pain and tenderness 
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Fig. 49. A. Drawing showing the opening cut in the tray of the Bucky diaphragm in order to permit fluoro- 
scopic centering of the part being examined. The small sticks at the right are required in order to insure 
accurate centering of a 10 X 12-in. cassette. B. Shorving use of a lead shield and method of shifting the 
cassette in order that four serial exposures, each 5X6 in., can be secured. 


and was in bed for four or five days. He was then 
well for about six years, after which he began to 
suffer from attacks of abdominal pain, without 
nausea or vomiting. On three occasions a diagnosis 
of appendicitis was made, but the patient was not 
operated upon. The attacks became less frequent 
and he was quite well until eighteen months after 
entering the Army, when he again began to suffer 
from abdominal pain. He was working as an air- 
plane mechanic and the pain was most severe when 
he bent over in a cramped space. On one occasion 
it was so intense that he fainted, A lesion was 
found in the left side of the chest by x-ray and the 
patient was evacuated from overseas and sent to 
our hospital. The greater part of the stomach and 
a portion of the left side of the colon were seen to be 
well above the usual level of the left side of the dia- 
phragm. It was impossible to be certain whether 
we were dealing with an eventration or a dia- 
phragmatic hernia, and pneumoperitoneum (Fig. 
47) was done. The gas passed from the abdomen 
into the thorax, causing a partial pneumothorax and 
proving that there was a defect in the left side of the 
diaphragm. It is a question whether this defect 
was developmental in origin or the result of trauma. 
The history- would suggest a traumatic origin. 


One spontaneous pneumoperitoneum 
was encountered due to rupture of the 
cecum secondary to an internal hernia. 

Case 25; A 23-year-old technician, fifth grade, 
was transferred to this hospital with a history of 
abdominal pain and swelling of the right testicle 
first manifest two weeks prior to admission. The 
white blood cell count was moderately elevated and 
there had been some nausea and vomiting imme- 
diately prior to admission. Upon physical examina- 
tion the abdomen was found to be moderately 
distended and there was a palpable mass in the 
right side. Films showed an extensive pneumoperi- 
toneum, together with a circumscribed gas shadow 
in the upper half of the abdomen which seemed in- 
dicative of, gas confined in a closed space, possibly 
in the lesser peritoneal cavity. The above findings 
are shown in Figure 48. 

It was obvious that there had been a perforation 
of some part of the gastro-intestinal tract. The pa- 
tient was operated upon immediately. The cecum 
was found to be tremendously dilated and perfo- 
rated. It lay in a hernial sac behind the lesser peri- 
toneal cavity, which accounted for the circumscribecL 
area of decreased density in the upper abdomen 
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Fig. 51. Eight serial exposures showing varying degrees of filling of the duodenal 
cap, demonstrating the characteristic deformity of an ulcer, particularly when the cap 
is almost empty. In our work eight exposures of this type are made in the average case. 
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Fig. 52. Case 26; Diffuse carcinomatosis of the 
stomach. Four serial exposures of the stomach done at 
each of two examinations with an interval of six weeks. 
The ulcer is in the anterior wall of the stomach just 
proximal to the incisura angularis. It will be noted 
that the posterior wall of the stomach is flexible, but 
that no evidence of peristaltic waves can be seen in the 
anterior wall. The ulcer showed no improvement 
under strict medical management, and operation re- 
vealed a very diffuse submucosal carcinomatosis, the 
■only abnormality in the mucosa being at the point of 
ulceration. 

tions. Serial films made by the above 
method showing typical duodenal ulcers 
are seen in Figures 50 and 51. 

Gastroscopy is available in this hospital 
and its use is encouraged by the staff of the 
X-Ray Department. It is an excellent 
■check on the correctness of our observa- 
tions. We have not found it possible to 
diagnose gastritis, either erosive or of other 
tjTies, with any degree of accuracy, al- 
though this diagnosis can be made by 



Fig. 53. Case 26; Diffusely infiltrative carcinoma 
of the stomach. Section showing infiltration between 
muscle fibers. 


gastroscopy. Thus far no ulcers have been 
demonstrated by gastroscopy that had not 
already been detected by roentgen exam- 
ination, although it is well recognized that 
ulcers may at times be gastroscopically 
demonstrated when they have not been 
revealed by the roentgen ray. The con- 
verse is also true. 

The following case histories and findings 
are of interest: 

Case 26; A 23-year-old technician, fifth grade, 
was transferred to our hospital from the South Pa- 
cific with a history of having been well until March 
1943, when he began to suffer from epigastric distress 
which was burning in character and was constant. 
Some relief resulted from hospitalization and inten- 
sive ulcer therapy. An x-ray examination while the 
patient was still in the South Pacific area showed a 
small circumscribed ulcer in the anterior wall of the 
stomach just off the lesser curvature, slightly above 
the incisura angularis. This ulcer was again 
demonstrated in our hospital and is shown in Figure 
52. The gastric aciditj' was normal, the hemo- 
globin 106 per cent, and the white cell count was 
normal. Gastroscopy was done on three occasions, 
and a circumscribed ulcer rvas seen in the anterior 
wall of the stomach in the area described above. 
There w’as no abnormality of the surrounding mu- 
cosa, and in all other parts of the stomach the 
mucosa was normal. Rigid ulcer therapy rvas in- 
stituted, without any appreciable improvement, 
and after three weeks a gastric resection was done. 
Examination of the excised portion of the stomach 
showed diffuse carcinomatous infiltration beneath 
the mucosa throughout. The mucosa was normal 
except for an area of ulceration. The patient died 
trvo days after resection, due to pneumococcus 
septicemia. 
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Fig. 54. Case 27: Carcinoma of the stomach. Films made at two examinations both demonstrate a constant 
deformity of the greater curvature side of the middle third of the stomach. That reproduced in A shows definite 
evidence of ulceration, which was demonstrated at gastroscopy and at operation. 


Case 27; A 24-year-old technician, fifth grade, 
was transferred to this hospital with a diagnosis of 
carcinoma of the stomach. He was well until the 
summer of 1943, when he began to experience weak- 
ness and found that he became fatigued easily. In 
September he noticed a dull girdle-like pain when he 
stooped over. In October the stools were tarry. 
X-ray examination at the station hospital showed 
an ulcerating lesion of the greater curvature of the 
stomach considered to be malignant in nature. Our 
x-ray findings were the same as those of the station 
hospital. The films made at the two examinations 
are shown in Figure 54. The gastroscopic examina- 
tion showed a fungating mass with an ulcerated 
center. On Jan. 18, 1944, a subtotal gastric resec- 
tion was done and an anaplastic infiltrating carci- 
noma Grade III was found. Some involvement of 
the regional lymph nodes had occurred. 

Small bowel studies are done in all cases 
where such an examination seems indi- 
cated, particularly in patients suffering 
from gastro-intestinal symptoms without 
demonstrable cause in the colon or upper 
gastro-intestinal tract and in those with 
unexplained diarrhea or periumbilical pain. 
We have seen a number of patients with 


serious disturbances in the physiology of 
the small bowel. Some were obviously 
those of a deficiency state. An illustrative 
case is as follows : 

Case 28: A 22-year-old private, first class, was 
inducted in November 1940. He was well until 
September 1941, when in the European theater he 
was hospitalized because of nausea and vomiting. 
He was discharged after a period of one week but 
began to lose weight. By October 1942 he had lost 
approximately 50 pounds. He felt weak and was 
unable to do his work. In April 1943, he was 
hospitalized because of an intermittent diarrhea and 
was then returned to this country and sent to our 
hospital. The physical examination here was 
largely negative except for severe emaciation. The 
blood pressure was 90/70. There was a flat oral 
glucose tolerance curve and an excessive amount of 
fat was present in the stools. An x-raj^ examination 
showed a very considerable disturbance in the 
physiology of the small intestine. The walls seemed 
to lack flexibility and the bowel was tubular in 
appearance. Numerous areas of decreased density 
characteristic of polypoid changes in the mucosa 
were present along the margins of the bowel. Our 
findings are shown in Figure 56. A blood examina- 
tion showed nothing that was definitely abnormal 
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Fig. 55. Case Drawing made during gastros- 
copy, showing a typical carcinoma with a central area 
of ulceration corresponding to the changes demonstrated 
by x-ray. 

except that the serum calcium was low. The pa- 
tient was treated consen^atively with a high-vitamin 
diet, large doses of liver extract, and rest. During 
a period of four months' absentation here he showed 
marked improvement and gained 25 pounds in 
weight. The fat content of the stool became normal 
and our x-ray examination showed some improve- 
ment in the appearance of the small intestine. The 
patient was discharged to the Veterans’ Facility for 
further care. The diagnosis here was chronic en- 
teritis, non-suppurative. 

The Miller-Abbott tube has been used 
in some cases of small bowel obstruction 
with gratifying results. An illustrative 
case follows : 

Case 29: A 22 -year-old private, first class, was 
wounded in the abdomen while in the South Pacific 
area in Januarj' 1943; ten perforations of the bowel 
w'ere said to have been found and were closed. He 
also received a w'ound in the right shoulder at the 
same time, which healed promptly. While he w'as 
in an evacuation hospital, the hospital w'as bombed 
and tlie patient w'as wounded in the hand, but he re- 
covered from this promptly. He w’as then trans- 
ferred to the United States and eventually arrived 
at our hospital. In April 1943, he began to suffer 
from cramp-like periumbilical pain, suggesting a 
partial obstruction. A small bowel examination 
revealed a loop in the region of the umbilicus that 
seemed to be sharply kinked. There was some 
delay in the passage of contrast material through 
this area. The symptoms continued and after a few 
days definite evidence of an obstruction developed. 


A Miller-Abbott tube was passed into the small 
bow'el with no difficulty. It progressed normally 
until it reached the region of the sharply kinked loop, 
where progress was completely arrested. The bowel 
was decompressed and after seven hours the tube 
passed the point of interference and progressed 
normally dowm to the cecum. The abdominal dis- 
comfort disappeared and in twenty-four hours the 
tube was removed. There was no further abdom- 
inal discomfort, and the patient w'as returned to 
limited duty in June 1943. The x-ray findings a 
month and one week before the obstruction took 
place and the findings following relief of obstruction 
are shown in Figure 57. 

The double-contrast type of examina- 
tion of the large bowel is employed in all 
patients suspected of having polyps and in, 
all those where even a single polyp is dem- 
onstrated by sigmoidoscopy. An illustra- 
tive case history follows : 

Case 30; A 27 -year-old private was transferred 
to our hospital from a station hospital with a history 
of rectal bleeding. He had an acute ulcerative 
colitis three years prior to induction. This lasted 
for ten months, during which time he lost 50 pounds 
in weight. He recovered, but one year later there 
was a recurrence of symptoms and he was sick for 
three months. On admission here his weight w'as 
found to be normal. He was passing three or four 
stools a day, some containing streaks of blood. 
Proctoscopic examination showed numerous polyps 
of the rectum and low’er sigmoid and our x-ray exam- 
ination showed a diffuse polyposis. All parts of the 
colon were involved. A biopsy taken from one of 
the polyps in the lower sigmoid was said to have ex- 
hibited only chronic inflammation with no evidence 
of adenomatous change From the x-ray stand- 
point, however, the findings seemed characteristic 
of a diffuse polyposis of the colon. The appearance 
of the colon -was not that usually seen with an ulcera- 
tive colitis. 

THE URINARY TRACT 

A surprising number of lesions of 
urinary tract causing serious disability 
have been encountered in this institution. 
The most common finding is stones, which 
in many instances were present, but not 
recognized, prior to entrance on active 
duty. The results of treatment have been 
gratifying in most cases, although in some 
irreparable damage had taken place before 
suitable therapy was instituted. The im- 
portance of urinary tract stones as a cause 
of disability in the Army is shown by the 
fact that 67 patients suffering from this 




Fig. 56. Case 28; Chronic non-siippurative enteritis. A and B. Two of a series of films of the small bowel 
made at our first examination, in September 1943. The bowel is tube-like in appearance. The margins of some 
of the portions in the right lower quadrant are irregular, and numerous small areas of decreased density are shown 
having the characteristic appearance of those resulting from polypoid changes in the mucosa. (It will be observed 
that the film in B is printed in reverse, left to right.) C and D. Two of a series of films made Jan. 17, 1944. 
These again show the bowel to be very abnormal in appearance, although some improvement is evident. 
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Fig. 58. Case 31; Renal calculus. A. Findings fifteen minutes after the intravenous injection of diodrast. 
The right side of the tract is satisfactorily shown and apparently normal. The minor calices are beginning to fill 
on the left and are obviously greatly dilated. The obstructing stone and calcification in the lower pole of. this 
kidney are well demonstrated. B. Findings two hours after the beginning of the examination. All of the opaque 
material has now passed out of the right side of the tract into the bladder. The minor calices on the left are now 
well demonstrated, being greatly dilated. It is obvious that the cortex of the kidney is largely destroyed and that 
the stone is causing the high degree of obstruction. 


condition were treated in our institution 
during the past twelve months. The fol- 
lowing is an illustrative case : 

Case 31: A 38-year-old private, first class, was 
admitted to Percy Jones General Hospital Jan. 26, 
1944. He gave a history of passing a small renal 
stone four years prior to his admission here. Since 
that time he had suffered dull aching pain in the left 
renal area at times. This was usually brought on 
by activity and relieved by rest. On Jan. 24, 1944, 
he was admitted to a station hospital because of 
severe chills and fever. Pyuria was noted, and 
urologic studies demonstrated multiple calculi in the 
left renal area. This diagnosis was confirmed in 
our hospital. The calices on the left were greatly 
dilated. It seemed evident that the cortex was 
largely destroyed, and a nephrectomy was done 
Feb. 16, 1944. Considerable induration was found 
in the perirenal fat, and the cortex was thin through- 
out. Postoperatively pneumonia developed, but 
penicillin was given and prompt recovery ensued. 
The findings in this case are illustrated in Figure 58 
and show the importance of making exposures at 


intervals for a period of at least two hours in delay 
or apparent absence of excretion. 

Next in frequency and importance have 
been those lesions having a congenital 
basis, such as pyelectasis resulting from ob- 
struction by aberrant vessels or bands at 
the junction of the kidney pelvis with the 
ureter, or obstructions lower in the urinary 
tract. The following case history and find- 
ings illustrate a relatively rare lesion that 
may have a congenital basis ; 

Case 32: The history and findings in this case 
were not of importance except for a mild hyperten- 
sion. At our examination, shown in Figure 59, we 
demonstrated a cyst-like area that communicated 
with the superior calix of the left kidney. It was 
diverticulum-like in appearance. The structures 
seemed to be entirely normal otherwise, and it was 
not thought that this finding was significant. Two 
similar cases were reported by Natvig (2) in 1941. 
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Fig. 59. Case 32: Cyst-like pocket communicating 
with the superior calix of the left kidney. The finding 
was not thought to be of clinical significance. The 
structures are normal otherwise. This film is of interest 
in that it was secured by exposing an ordinary x-ray 
film to direct sunlight through the original film. 
The exposure time to direct sunlight was thirty seconds. 
The film was developed in the usual manner and the 
direct duplication shown in this illustration resulted. 

All intravenous urograms are done in the 
X-Ray Department under the direction of 
the radiologist, who also does the injection. 


This is not an examination that lends itself 
to routine, the procedure being determined 
by the findings early in the examination. 
A so-called preliminary or scout film of the 
entire tract is always made prior to the in- 
jection of the contrast material. The first 
exposure, with a 14 X 17-in. film, is made 
approximately five minutes after the injec- 
tion is completed. Unless contraindicated, 
compression is then made above the sym- 
physis, using the compression band and a 
small football in order to block the ureters, 
the latter being accomplished in most cases. 
There are some examiners who object to 
compression, saying that this interferes 
with the normal dynamics. We are not in 
agreement with this, for the first film is 
always made before pressure is applied, 
and compression makes possible much 
more satisfactory ^^sualization of the upper 
urinary tract than is otherwise possible. 

Compression is maintained for approxi- 
mately five minutes, after which stereo- 
scopic views of the upper collecting systems 
are obtained, on 10 X 12-in. films. Imme- 
diately after these are secured, preparation 



Fig. 60. A. Plain or scout film routinely made in all examinations of the urinary tract. B. Film made 
approximately five minutes after intravenous injection of diodrast. The upper part of the tract is satisfactorily 
shown and is obviously normal. A small amount of opaque material was in the bladder when this film was made. 






Fig, 61. A and B. Pair of stereoscopic films of the upper half of the urinary tract made approximately twelve 
minutes after the intravenous injection of diodrast and approximately seven minutes after application of pressure 
above the symphysis, a child’s small football being employed to obtain satisfacto^ compression. As can be seen, 
the ureters are satisfactorily obstructed and the upper half of the tract is well visualized. No abnormalities are 
present. C. Urinary tract immediately following release of pressure above the symphysis. The lower portions 
of the tract, including the bladder, are most satisfactorily shown, as is usually the case in this film. D. Film made 
with patient upright, a routine exposure unless contraindicated. The pelves and ureters are seen to have emptied 
satisfactorily, and the kidneys are in essentially their normal positions. 

These exposures and those in Fig. 60 are the ones made in intravenous urography unless others are indicated. 


is made for an exposure of the entire uri- 
nary tract on a 14 X 17-in. film. The pres- 
sure is released and the exposure is then 
made. The distal parts of the ureters are 
usually well demonstrated on this film. At 
this time the first film made can be exam- 
ined, and this will determine the subse- 


quent procedure. If normal excretion is 
taking place, we next make a film of the 
entire tract with the patient upright, in 
order to determine whether or not abnor- 
mal movement of the kidneys is present 
and whether or not the pelves and ureters 
empty satisfactorily. The examination is 



Fig. 62. Case 33; Ureteral calculus. A. Exposure made fifteen minutes after intravenous injection of dio- 
drast, showing normal excretion to be taking place from the left side of the tract. The right kidney shadow is very 
dense, and only a suggestion of opaque material in dilated minor calices can be seen. Had the examination not 
been continued for a relatively long period, the examiner might well have assumed that the right kidney was not 
functioning. B. Film made two hours after the beginning of the e.xamination, showing complete drainage to 
have taken place in the left side of the tract. The entire right side is now demonstrated, showing noticeable dilata- 
tion of the ureter and minor calices, with questionable slight dilatation of the kidney pelvis. 



Fig. 6-3. Case 34. Carcinoma of the kidney. A. Findings during intravenous urography. The struc- 
tures on the left are normal. The inferior calix on the right is deformed, a curved filling defect being preset, 
suggesting pressure from a spherical mass of some type, thought to be a primary tumor of the kidney. B. Film 
made during retrograde e.xamination. These two illustrations form a satisfactory basis for comparison of the 
two methods of examination. 
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then terminated. The routine exposures 
used in a normal case are shown in Figures 
60 and 61. 

If, on the other hand, normal excretion 
is not taking place, we continue tlie exam- 
ination, making exposures at the intervals 
indicated by the findings iii subsequent 
films. If excretion is delayed or appar- 
ently absent, the examination may be ex- 
tended over a period of two hours, and one 
is frequently rewarded by satisfactory 
visualization in a kidney that would have 
been considered non-functioning had the 
examination been terminated earlier, par- 
ticularly within the first forty-five min- 
utes. When a stone is suspected low in the 
ureter, stereoscopic exposures of the lower 
urinary tract are made on 8 X 10-in. films, 
using a transverse shift. The history and 
findings in such a case follow: 

Case 33: A 23-year-old private, first class, had 
compound fractures of the tibia and fibula resulting 
from a gunshot wound suffered in the South Pacific 
in December 1942. While under treatment here, 
symptoms developed in the right ureter suggestive 
of a stone. Our intravenous examination showed 
dilatation of the pelvis, calices, and ureter on the 
right, together with a small shadow near the junc- 
tion of the ureter with the bladder that had the 
appearance of a stone. The stone passed sponta- 
neously and the pain Subsided. Our findings are 
shown in Figure 62. 

We test all patients for sensitivity to 
diodrast, placing a drop of this material in 
the conjunctival sac, as described by 
Archer, of the University of Virginia School 
of Medicine. Just what value this test may 
have is not known with certainty. We can 
only say that we refuse to do intravenous 
examinations in patients exhibiting a 
markedly positive reaction, of whom there 
have been relatively few. We have had no 
reactions of any consequence in the pa- 
tients examined. VTiether or not those 
with positive tests would have had reac- 
tions cannot be said. It is our opinion, 
however, that it is safer to make these few 
examinations by other methods than to 
take any chance. 

Retrograde examinations of the urinary 
tract are done in the department of urology 
but under our direct supervision. 



Fig. 64. Case 34: Photograph and photomicro- 
graph of tubular adenocarcinoma of lower pole of kid- 
ney, invading the calix. The photomicrograph shows 
the tendency to reproduction of convolutional tubules. 

Tumors of the kidney have been rare. 
An interesting one is shown in Figure 63, 
the history being as follows : 

Case 34: A 29-year-old private, first class, was 
transferred to our hospital with a diagnosis of 
hematuria of undetermined origin. He had been 
well until Nov. 22, 1943, when gross hematuria 
occurred. This persisted for five days and was 
accompanied by some discomfort in the right upper 
quadrant. An excretory lu-ogram was made on Dec. 
7, 1943, showing a deformity of the middle and lower 
calices of the right kidney considered to be due either 
to a malignant tumor or cyst. Because of history 
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Fig. 65. Characteristic findings in a case of horseshoe kidney. An intravenous type of examination (A) was 
first done. It is obvious that a horseshoe kidney is present, but the characteristic changes are much more satis- 
factorily demonstrated by the retrograde method (B). An area of decreased density can be seen in the pelvis of 
the right kidney due to the presence of a non-opaque stone. 


of gross hematuria, the former diagnosis was con- 
sidered the most likely. Right nephrectomy was 
done, and a soft, well circumscribed tumor was 
found in the area where deformity was previous!}' 
observed. There was no evidence of enlargement 
of the adjacent lymph nodes. Microscopic exam- 
ination showed the lesion to be an infiltrating tu- 
bular carcinoma. 

A horseshoe kidney is shown in Figure 
65. 

We have seen a number of testicular 
tumors, with disturbance of the urinary 
tract due to retroperitoneal metastases. 
The importance of excretory urography in 
determining the activity of testicular 
tumor implants in the preaortic and para- 
renal lymph nodes has been stressed by 
Chamberlin and Jamison (3). A char- 
acteristic appearance may be produced by 
this disease, the most frequent finding 
being lateral, or rarely downward, disloca- 
tion of the kidney with or without an ob- 
structive uropathy . Although it is possible 
that such displacement may occur in other 
types of retroperitoneal tumor, it is rare in 
our experience. In those cases where in- 
travenous urography is negative, this 
sen'es as a control to evaluate the patient’s 
condition at a later date. It should be 
borne in mind that metastases from a left 


testicular tumor will usually involve the 
left renal hilum, while metakases from the 
right testis, due to the peculiarities of the 
lymphatic pathways, may involve either 
side, ^ not infrequently being most promi- 
nent on the left. Even in the absence of a 
demonstrable testicular tumor this roent- 
gen picture should bring to mind the rare 
possibiUty of an occult testicular neoplasm 
with large retroperitoneal implants. The 
relief of an obstructive uropathy or the re- 
turn of function in a previously non- 
functioning kidney is an encouraging sign 
and may be of considerable prognostic 
significance. An illustrative case history 
follows. 

Case 35; A 36-year-old corporal was inducted in 
July 1942, He gave a histor}' of having been oper- 
ated upon for a right undescended testicle in 1924. 
During the winter of 1942 he began to su6er from 
night sweats and low back pain. In April he noticed 
he was losing weight, and what was thought to be a 
hydrocele developed following an injur}' in the 
course of exercise. Fifteen days later a large mass 
was noted in the right side of the abdomen. The 
abdomen was distended and there was a large, ir- 
regular nodular mass in the right upper quadrant, 
apparently obstructing the vena cava. The right 
testicle was greatly enlarged, and a firm, nodular 
mass was present. An intravenous examination of 
the tuinar}' tract revealed a non-functioning kidney 
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Fig. 69. Case 37; Large defect in the ulna result- 
ing from a gunshot wound. The illustration on the 
right shows the repair of the defect by onlay grafts and 
bone chips. 


after irradiation, demonstrating return of function 
in tlie right kidney, are shotvn in Figure 06. 



Fig. 70. Case 37: Drawings by Alajor Heublein 
from x-ray films, showing repair of defect in the ulna 
by onlay grafts and bone chips. 


The following is an example of tuber- 
culosis of the kidney. 

Case 36 ; A 44-year-old captaiti was admitted to 
Percy Jones General Hospital Dec. 17, 1943, com- 
plaining of pain on urination, urgency, frequency, 
and terminal hematuria for a period of ten days. 
He denied having any previous urinary symptoms. 
Examination showed irregular calcification in the 
right renal area together with multiple stones in the 
prostatic region. Tubercle bacilli were found in the 
catheterized specimen from the right ureter and a 
guinea-pig inoculation was positive. An intrave- 
nous examination showed evidence of destruction in 
the region of the lower pole of the right kidney. The 
function of the kidney, however, was not seriously 
impaired. Nephrectomy was done Feb. 5, 1944. 
The x-ray findings are shown in Figure 67. Exam- 
ination of the removed kidney showed areas in which 
the infection was active and otliers where healing 
with fibrosis and calcification had taken place. 



FOREIGN BODIES, BONE DEFECTS, AND 
FRACTURES 

Metallic foreign bodies are encountered 
frequently in our battle casualties. They 
include shrapnel fragments from ex- 
ploded land mines and tiny fragments said 
to be from explosive bullets. These have 
been seen in all parts of the body; in the 


Fig. 71. Defect in the femur resulting from a gunshot 
wound repaired by onlay grafts. 

skin and subcutaneous tissues, imbedded 
in the skull, in the brain, in the chest, in 
the extremities, and in many other places. 
Many foreign bodies may be present in a 
single patient, and these are often widely 
distributed. No attempt is made to re- 
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Fig. 72. Case 38; A and B. Ununited fracture of 
the scaphoid four months after injury, with evidence of 
aseptic necrosis of the proximal fragment. B. Use of a 
peg graft in the repair of the ununited fracture. 


union of fractures. Internal fixation of 
fractures is used only where more conserva- 
tive measures have failed. 



move them unless they are causing symp- 
toms, which in most instances they appar- 
ently are not. Defects in soft tissues and 
in the bones adjacent to the foreign bodies 
are frequently obsen-ed, due to loss of bone 
and soft tissue substance resulting from the 
passage of the fragments of metal through 
these structures. 

The following case histories and figures 
illustrate some operations employed for 
correction of bone defects and for non- 


Fig. 73. Ununited fracture of the distal end of the 
fibula, with repair by an inlay autogenous graft, as 
shown in the lower views. 


Case 37: A 23-year-old sergeant suffered a frac- 
ture of the ulna as the result of a gunshot wound 
received in the South Pacific in Januar}' 1943. 
large segment of the middle third of the bone was 
shot awa}^ He was treated at a station hospital 
and later evacuated to the United States and sent 
to our hospital. The defect was repaired by 
onlay grafts and bone chips as is indicated in Figures 
69 and 70. 

Case 38: A 22-year-old corporal, while in the 



Vol. 43 


Roentgenology in an Army General Hospital 


485 



Fig. 74. Drawings by Major Heublein showing vari- 
ous types of grafts, slightly modified from Campbell. 
A. Sliding Albee inlay graft. B. Onlay graft, cor- 
rect. C and D. Inlay grafts held fay pegs (C) and by 
chromic (D). E. Onlay graft, incorrect. 

South Pacific, received a fracture of the carpal 
scaphoid on Jan. 7, 1943. An examination at our 
hospital done April 12, 1943, showed some aseptic 
necrosis of the proximal fragment and cystic changes 
along the fracture line. It was evident that bony 
union rvas not taking place and a peg graft was in- 
serted April 27, as is shown in Figure 72. 

Case 39: A 31 -year-old private was injured in an 
automobile accident in this country July 13, 1943. 
He sustained an extensive comminuted fracture of 
the proximal third of the right femur. Our exam- 
ination showed marked separation of the major 
fragments. Traction did not result in satisfactory 
reduction. At operation soft tissue was found to be 
interposed between the fragments. Reduction was 
done and the fragments were fixed with metal plates 
and screws as shown in Figure 75. Satisfactory 
bony repair took place, and the patient is to be re- 
turned to duty. 

COMMENT 

The radiologist in an Army general hos- 
pital is afforded an unusual opportunity to 
see a tvide variety of cases and to follow 
them in a way that is frequently not pos- 
sible even in many of the best private in- 
stitutions in this country. This is due to 


tlie fact that patients are discharged only 
after they have reached maximum hospital 
improvement, which not infrequently may 
require treatment over a period of many 
months. 

In the Percy Jones General Hospital we 
have an adequately equipped department. 
In no instance has any tendency been 
shown to curtail the completeness of an in- 
dicated examination or to limit the number 
of necessary re-examinations. 



Fig. 76. Case 39: A. Extensive comminuted frac- 
ture of the femur with displacement of fragments. 
Sati.sfactory reduction could not be secured by conserva- 
tive methods. An open operation w'as done, satisfactory 
reduction was obtained, and the fragments were fixed 
by multiple plates, as shown in B and C. These illus- 
trations show the fixation screws passing well through 
the cortices. 

The Specialty of radiology is firmly es- 
tablished in Army general hospitals. That 
this is true is in a large measure due to the 
work of our pioneers in radiology, one of 
the greatest being the physician to whom 
we here pay tribute, Preston Manasseh 
Hickey. 

Percy Jones General Hospital 
Battle Creek, Mich. 
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Intra-Ocular Calcium Shadows; Choroid Ossification^ 

FRIEDRICH G. KAUTZ, M.D. and IRVING SCHWARTZ, M.D. 

New York, N. Y. 


T he roentgen demonstration of cal- 
cification in the eyeball is rare. More 
frequently intra-ocular calcification is sus- 
pected on clinical examination and proved 
by subsequent dissection of the enucleated 
eye. Rollet (20) in 1913 was the first to 
report the discovery of choroid ossification 
by radiography. Subsequent observations 
have been added by Appelmans (1), 
Cuenod and Nataf (5) del Duca (6), Dunn 
(7), Guarnido (8), Hartmann (9), Huber 
and Picena (12), Issatchenko and Filatoff 
(14), Kaufmann (15), Perez Ara (17), 
Rocha (19), Salvador Junior (21), Sata- 
nowsky (23), de Souza Queiroz (26), Velter 
(28), Worms (29), and Wegener-Thomsen 
(30). "^^niile the majority of writers have 
contributed single observations, Worms, 
Rateau, and Leroux-Robert (29), Imai 
(13), Hartmann (9), Huber and Picena 
(12), de Souza Queiroz (26), Bane (2), and 
del Duca (6) were each able to report on 
several personal cases. Huber and Picena 
(12) were the last to contribute a compre- 
hensive clinical and radiological study. 
Most observers agree as to the roentgen 
findings and the often histologically proved 
diagnosis of choroid ossification. 

Twining and Shanks (27) distinguish 
four groups of intra-ocular calcium shad- 
ows: (1) calcification of the lens, (2) ossifi- 
cation of the vitreous, (3) calcified ather- 
oma of the carotid and ophthalmic arteries, 
and (4) a shrunken calcified globe. Ar- 
teriosclerotic shadows are usually extra- 
bulbar within the orbit or within the optic 
canal posteriorly to the globe. Shadows 
produced by intra-ocular calcium can be 
readily distinguished from those due to 
metallic foreign bodies, to siderotic im- 
pregnation following incomplete removal 
of metallic dust, and to residual thorotrast 
following orbitography. 


According to Duke- Elder (25), bony cat- 
aract is fairly common in the late stages of 
a complicated cataract. This is well known 
to ophthalmologists, and numerous clinical 
and experimental observations have estab- 
lished the potential bone metaplasia of the 
choroid. Gluge in 1843, and later Kirk, 
Spree and Wittich, described the pathology 
of osseous cataract, and Virchow, Knapp, 
et al. have shown that the internal aspect 
of the choroid is the site of origin of this 
metaplasia. Virchow found that the ossi- 
fication was usually associated with glob- 
ular phthisis and that this was the result 
of a long-standing suppurative lesion fol- 
lowing a severe injury of the eye. Samuels 
(22) and Zwiauer (31) have shown that the 
ossification is mainly confined to the cho- 
roid, with.' predilection for the posterior 
quadrant, while the iris and ciliary body 
seldom ossify. Samuels distinguishes three 
types: plates, of solid bone, thick shells, 
and spicules of bone. Bock (4), Birich (3), 
Herrenschwand (10), Imai (13), and Schill- 
ing (24) have proved that ossification is the 
result of a degeneration of the lens fibers, 
no matter what the etiology of the cataract 
may have been. Sclerosis and necrosis 
occur first and in many cases degenerative 
changes follow, with calcium impregna- 
tion. Bane (2) believes that bone is formed 
from connective tissue through metaplasia 
of an organized exudate. Long-standing 
severe uveitis and subsequent disorganiza- 
tion of the eye favor deposits of bony tissue 
on the inner side of the choroid, starting 
usually near the entrance of the optic 
nerve and extending toward the ciliary 
body, often forming an almost complete 
osseous cup. This degeneration into ossi- 
fication precludes a serious, long-standing 
inflammatory condition, which in many in- 
stances was primarily caused by a direct 
penetratinginjury or by repeated, sometimes 
metastatic infection leading to cataract. 


* From the Departments of Radiologj’ of the New 
York Hospital and the New York Eye and Ear In- 
firmary. Accepted for publication in February 1944. 
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A clinical diagnosis of ossification of the 
choroid may often be suggested by the 
physical examination. Blindness, cata- 
ract, and the presence of a hard intra- 
ocular mass in an atrophic bulb are strongly 
suggestive. Sometimes the differential 
diagnosis may point to glaucoma, sympa- 
thetic panophthalmia, or tumor rather 
than to choroid ossification. 

The diagnosis is definitely established 


into the anterior global hemisphere. With 
a luxated lens, the shadow shifts accord- 
ingly in an anterior or postero-inferior di- 
rection. Sometimes the shadow assumes 
the shape of a ring a few millimeters in 
thickness, with or without an isolated area 
of calcium density in the center or in a 
peripheral segment. The shape depends 
largely on the roentgenographic projection. 
In a few instances metallic foreign bodies 



Fig. 1. Case 1: Annular calcium shadows in both eyes. 


by the roentgen finding of rather typical 
shadows of bony density in the globe. 
These findings as reported in the literature 
and as observed on our own material pre- 
sent striking similarities. Usually there is a 
shrunken eyeball, a large central area of 
which is occupied by a well delineated, 
fairly regular, ovoid, circular or semicir- 
cular, dense, although not strictly homo- 
geneous, calcium shadow. This shadow 
occupies the region of the lens and extends 
more frequently into the posterior than 


have been observed near the calcium shad- 
ow. The roentgenographic image corre- 
sponds to the anatomic finding of shell-like 
ossification of the choroid and of the lens. 
There may be additional small calcium 
densities scattered throughout the eyeball 
according to the extent of the choroid and 
invasion of the cornea. All observers agree 
on the bony character of the lesions, and 
roentgen observations of calcium shadows 
of bone-like structures have been repeat- 
edly reported. Opaque or semiopaque for- 
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Fig. 2. Case 2: Shell-like calcification in right eye, with eccentric nuclear calcification 




Fig. 3. Case 3: Thin shell-like calcification with nuclear calcification in right eye. 


eign bodies, vascular calcifications, phlebo- 
liths, orbital angioma, osteoma, and endo- 
cranial calcifications offer no difficulties 
in differential diagnosis. Pfeiffer (18) has 
reported calcium deposits in congenital 


retinoblastoma in children. The prefer- 
ence for the infantile age group and the 
somewhat eccentric granular distribution of 
the calcium shadows in the eye help to dis- 
tinguish these tumors from heteroplastic 
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Fig. 4. Case 4; A. Calcification of lens and metallic foreign body in left eye. B. Same case six years later. 


bone formation in tlie choroid. Few cases 
of the latter condition have been reported 
in children; the majority occur in and be- 
yond middle age. 

The radiographic picture varies accord- 
ing to technical factors, as in any other 
structure. It depends largely on the de- 
gree and extent of the calcium, density and 
on adequate roentgen-physical conditions 
of the surrounding orbital structures. The 
bones of the orbit are apt to cause a blur- 
ring of the calcified mass to such a degree 
that the lesion is often overlooked or only 
faintly seen. Motion of the eye may com- 
pletely erase a thin calcium plaque. This 
explains why, in spite of positive clinical 
and anatomical findings, reports of success- 
ful radiographic demonstration have been 
scarce. On the other hand, intra-ocular 
ossification has been observed on routine 
radiography as an unsuspected and inci- 
dental finding. 

Three methods lend themselves best to 
the demonstration of intra-ocular calcium 
densities. The clearest view is offered by 
the postero-anterior projection of the orbit, 
by an additional lateral view as it is used 
for foreign body localization, and by the 
“bone-free” technic. The latter eliminates 
most of the surrounding structures and 
permits a clear view of the anterior two- 
thirds of the globe. We have used all 
methods and we have obtained satisfactory 
radiographic visualization in all cases. 
The orbit should be investigated in any 
radiographic study of the facial bones, 


skull, and sinuses. Some experience is 
necessary in regard to the confusing shad- 
ows of bony structures, sutures, and differ- 
ences of the soft tissues of the globe and the 
fat capsule. Stereoscopic and planigraphic 
views and orbitography with air may still 
improve the roentgen demonstration. 

Case 1 ; A colored male of 21 years gave a history 
of cerebral and spinal meningitis at the age of thir- 
teen. Chorioretinitis developed, followed by blind- 
ness of both eyes. Tuberculin tests and Wasser- 
mann reaction were negative. The right eye showed 
a comeal scar and the left scarring of both iris and 
cornea. There were no further neurological signs 
or symptoms. 

Final Clinical Diagnosis (Dr. Samuels): Com- 
plete bilateral blindness probably due to chorio- 
retinitis resulting from cerebrospinal meningitis. 

Roentgenography showed in each orbit, slightty 
lateral to the center, an annular calcium shadow 
with radiolucent center (Fig. 1) . The outer margins 
were irregular and there was a calcium plaque on 
the left, extending from the ring shadow in a lateral 
and downward direction. 

Case 2 ; A woman 49 years of age had fallen as a 
child and shortly afterwards lost the sight of the 
right eye except for some light perception. At the 
age of eighteen an operation was done on the right 
eye to straighten it. The patient did fairly well 
following this but in later years experienced pain in 
both eyes. Roentgen examination revealed a cal- 
cium shadow in the region of the right lens (Fig. 2) . 
Histologic study of the enucleated eye led to a diag- 
nosis of choroid ossification. 

Case 3 : A middle-aged patient gave a history of a 
foreign-body injury to the right eye in childhood, 
with subsequent loss of vision. Roentgen examina- 
tion revealed a spherical calcium shadow 1.5 cm. in 
diameter, irregularly calcified and occupying a large 
part of the eye. There was a complete outer shell 
and a central amorphous calcium deposit (Fig. 3). 
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Case 4: A woman of 42 years came in 1937 and 
in 1943 for routine examination of the paranasal 
sinuses. No complaints referable to the eyes were 
recorded and no history' was obtained. On both 
examinations a complete calcification of the lens and 
a metallic foreign bod)^ were seen in the left eye 
(Fig. 4 and Fig. oD). 

Case 5: This patient was 55 years of age. Apiece 


case calcification of the capsule of the lens of the 
left eye (Fig. 5B) with a shrunken globe, and in the 
other case irregular plaque-like calcification of the 
capsule of the right eye (Fig. 5A). There were no 
foreign-body shadows present. 

Several other cases have been seen in the 
past ten years but have not been recorded. 



Fig. 6. Choroid calcification as seen in four different cases. Lateral 
views for foreign body localization. 


of steel had pierced the right eye almost thirty years 
before. There had been pain and redness of the eye 
for several months following the i^jurJ^ The vision 
diminished gradually, and the eye became blind. 
The patient came for examination of the left eye. 
On tliis occasion the right eye presented the appear- 
ance of a chronic glaucoma and the tension to the 
fingers was maximum normal, Roentgen examina- 
tion revealed a shell-like calcium shadow in the right 
orbit almost completely occupying a shrunken 
globe. There was no foreign-body shadow (Fig. 5C). 

Cases 6 and 7: Two patients gave a histor}-^ of 
foreign-body injuries many years prior to the present 
examination. Roentgenograms revealed in one 


The 7 cases reported involved in 1 instance 
both eyes, in 4 the right, and in 2 the left 
eye. Most of our patients gave a history 
of a foreign-body injury to the eye with 
subsequent signs of infection, deformity 
of the globe, and loss of sight. Pains per- 
sisted only for some time following the in- 
jury or recurred after a painless interval of 
several years. The first painful episode 
probably coincided with the acute and sub- 
acute infectious stage which forms the 
basis of the metaplastic choroid involve- 
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ment. The patients became accustomed 
to the anatomical lesion, and in only a few 
instances was enucleation of .the eye per- 
formed. The majority of our patients were 
middle-aged,, and accidental disturbances 
of the remaining eye or recurrence of pain 
in the previously damaged eye brought the 
lesion to medical attention. In several in- 
stances no complaints were recorded and 
the lesion was an incidental finding on sinus 
radiography. 

SUMMARY 



1. Calcium shadows in the region of 
the lens have been repeatedly observed by 
ophthalmologists. Roentgenologic reports 
are scarce. 

2. The authors have observed 7 cases 
of intra-ocular calcification and report their 
clinical, anatomic, and roentgen findings. 

3. The anatomical lesion is a more or 
less extensive choroid ossification. The 
bony character of the lesion can often be 
disclosed radiographically. 

4. The lesions can readily be seen on 
conventional roentgenograms of the orbit. 
Lateral foreign body localization expo- 
sures and “bone-free” technic improve the 
roentgenographic demonstration of intra- 
ocular ossification and determine the size, 
shape, position, and essential bony char- 
acter of these shadows. 

784 Park Ave. 

New York 21, N. Y. 
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The Value of the Axial Projection of the Petrous Bone in the 
Diagnosis of Chronic Mastoiditis and Cholesteatoma' 

GERHARD DANELIUS, M.D. 

Walla Walla, Wash. 


I N CHRONIC mastoiditis the pathological 
process is most frequently established 
within or near the mastoid antrum and 
tympanic cavity. In such cases, therefore, 
good roentgenographic demonstration of 
these structures is of paramount impor- 
tance, but it is rarely if ever obtained by 
means of the routine projections. 


ceming the mastoid antrum. In the au- 
thor’s experience, however, these do not dis- 
play the wealth of detail and convincing 
clarity of the projection described some 
twenty-odd years ago by Ernst G. Mayer of 
Vienna. This view is technically difficult 
and intricate and the distortion of the 
temporal bone, with the exception of an- 



Fig. L Positioning to obtain axial projection of the petrous bone. Note the 45-degree caudal 
angulation of the x-ray tube, the direction of the central ray through the external auditory meatus, 
and the 45-degree lateral rotation of the patient’s head. The technician’s finger points to the yard- 
stick for measuring the distance from the mastoid tip to the edge of the cassette. Use of this measured 
distance for exact centering to the mastoid tip is demonstrated in Figure 16. 


Law’s and Schueller’s lateral projections 
portray the extent and condition of the 
pneumatized area, the mastoid process, 
and the venous sinus. Stenvers’ and 
Granger’s projections allow Ausualization 
of the petrous apex, upper petrosal ridge, 
inner auditor^’- meatus, and labyrinth. 
Taylor’s base view demonstrates the pet- 
rous apex and inner auditory meatus from 
a different angle and shows their relation 
to the sphenoidal sinuses. None of these 
views, however, demonstrates the mastoid 
antrum. 

Recently, the cranially eccentric base 
rdews of Steward and Chamberlain-Towne 
have been recommended for problems cen- 


trum, tympanic cavity, external auditory 
meatus and venous sinus, is considerable. 
Moreover, Mayer’s instructions for plac- 
ing the patient and arranging the tube and 
film cassette are difficult to follow. 

These difficulties probably explain why 
his projection has not become popular in 
the United States despite its undeniable 
merits. The purpose of this publication is 
merely to describe the positioning of the 
patient and the arrangement of tube and 
cassette more in detail, to give Mayer’s 
useful projection another fair discussion, 
and further to add support by representa- 
tive illustrations. 

The basic idea of Mayer’s oddly dis- 
torted view of the mastoid area is to obtain 


* Accepted for publication in March 1944. 


492 


Vol. 43 


Diagnosis of Chronic Mastoiditis and Cholesteatoma 


493 



Fig. 2. External and internal views of the skull to demonstrate the unfamiliar anatomical features 
of the axial projection. To permit better comparison with the roentgenograms, the skull has been 
photographed upside down, thus compensating for the exaggerated downward projection of the 
petrous tip caused by the 45-dcgree caudal angulation of the tube. 1. Temporomandibular joint. 
2. Petrous pyramid, vertically placed. 3. Groove of sigmoid sinus. 4. Anterior auditory canal 
wall. 5. Posterior canal wall. 6. External auditory meatus; in its depth the tympanic cavity is 
located. 8. Area of the tegmen antri. 10. Root of zygomatic arch. 11. Area of the labyrinth. 
12. Carotid canal. 13. Styloid process. 14. Mastoid tip. 15. Head of mandible. 16. Fora- 
men magnum. 


a roentgenographic demonstration of the 
mastoid antrum, attic, tympanic cavity, 
and posterior auditory canal wall, partic- 
ularly in conditions where sclerosis of the 
petrous bone has developed. In his pro- 
jection the central ray strikes the tem- 
poral pyramid at an acute angle along its 
longitudinal axis (Fig. 1), resulting in a 
greatly distorted view of the petrous bone 
(Fig. 2). The antrum, attic, tympanic 
cavity, and posterior canal wall are, how- 
ever, ideally visualized, undistorted, free 
from superimposed bone structures, pre- 
senting a surprising wealth of detail, “as 
if a curtain has been lifted from these 
structures.” 

technic 
{Fig. la and b) 

A. Positioning the Patient and the Film Cassette 

(1) Assuming that the left mastoid is to be exam- 
ined, place the patient in the supine position 


with the chin depressed sufficiently so that 
the base line of the skull — connecting the 
infraorbital ridge with the osseous external 
auditory meatus — assumes a vertical posi- 
tion. 

(2) Place the film cassette, size 8 X 10 inches, 
lengthwise so that its upper edge is about 
one inch above the upper border of the 
auricles, its lower border below the left 
shoulder region, its left edge about 3 or 4 
inches beyond the left lateral border of the 
skull. (The technician experienced in this 
work will improve the quality of the films by 
using a cassette 5X7 inches and elevating 
the upper and the left edge of the cassette.) 

(3) Rotate the patient’s head for exactly 45 de- 
grees laterally toward the left side, but avoid 
tilting in any direction. 'Fold the left auricle 
forward and keep in position by means of a 
soft paper ball. 

B. Centering the Tube 

(4) Stand at the side being radiographed, tilt 
the tube for 45 degrees caudally, and direct 
the central ray through the external auditory 
meatus of the left ear. 




Figs. 5 and 6. Three sclerotic mastoids are shown in Figure 5, in routine lateral (Schueller’s) projection. These 
are of almost identical appearance, and the antra are not demonstrated. Figure 6 shows the same mastoids in 
axial projection. Complete failure of antrum development in a, a narrow, slit-like, cloudy antrum in b, a large 
antral-periantral cavity in c. In case b at operation granulation tissue was found in the small antrum, in case c 
a chronic purulent-granulating cavity. 


(5) After the tube has been longitudinally 
centered, measure the distance from the tip 
of the left mastoid process to the left lateral 
edge of the cassette on a small ruler. 

(6) Now, standing at the head end of the table, 
direct the central ray through the left mas- 
toid process by placing the ruler along the 
upper edge of the cassette and making use of 
the measurement just obtained. At the 
same time the central ray should strike the 
cassette near its longitudinal mid-line. If the 
centering was done correctly, the central ray 
will enter the skull above and slightly lateral 
to the middle of the right eyebrow. 

(7) Use special mastoid cone or narrow exten- 
sion cone. 

(8) Exposure data on our equipment (four- 
valve rectified Keleket unit) are: 58-64 
kv. ; 30 ma.; 11/2 seconds; distance 30 
inches; intensifying screens; no Potter- 
Bucky grid. 


The special anatomical details more 
clearly demonstrated in this projection, as 
compared to those commonly used, are 
further enumerated and illustrated in Fig- 
ures 2, 3, and 4 and their legends. It is 
amazing how clearly the antrum is demon- 
strated in instances of undeveloped pneu- 
matization or sclerosis of the petrous bone 
by means of Mayer’s projection. Figures 
5a, b and c are routine lateral Schueller 
projections of three different sclerotic mas- 
toids. The roentgenographic appearances 
are almost identical and practically noth- 
ing is seen beyond the general increase in 
bone density. “Lifting the curtain” by 
employing the axial projection, we note in 
Figure 6a an almost complete lack of an- 
trum development, in Figure 66 a slit-like 


Figs. 7, 8, and 9. Axial projections of three different cases of chronic mastoiditis with periantral cavity forma- 
tion. Figure 7 demonstrates an ill-defined cloudy cavity of moderate size caused by a simple chronic recurrent 
antrum suppuration. Figure 8 reveals a typical large, smooth-walled cholesteatoma cavity, the posterior canal 
wall (at 2 ) is intact. Figure 9 shows an enormous cholesteatoma cavity, now including antrum, attic, and tym- 
panic cavity. The posterior canal wall is totally destroyed. 1. Anterior canal wall. 2. Posterior canal wall. 
3. Tympanic cavity and superimposed external auditory meatus. 4. Head of the mandible. 5. Petrous 
pyramid. 6. Sigmoid sinus, 7. Mastoid emissary. 8. Pathologic cavity. 

infantile cloudy antrum, and in Figure 6c tures (Figs. 7, 8, and 9). In all cases exact 
a surprisingly large antral and periantral information may be given whether the 
catdty. posterior canal wall is intact or whether it 

When a large central cavity deep in the has been destroyed, thus leading to the con- 
petrous bone is present, this will show on dition commonly known as “spontaneous 
the routine lateral view, but the axial view radical mastoid” (Figs. 9, 10, and 11)- 
will demonstrate it free from interfering Extension to the osseous capsule of the 
bone shadows and will furnish important labyrinth and perforation through the 
additional information. It will enable us osseous sinus wall into the posterior fossa 
to judge the presence or absence of cloud- are important details which are clearly 
iness, the condition of the walls of the demonstrated (Figs. 10 and 11). 
ca^^ty, and its relation to neighboring struc- We have to be aware of several impor- 





Figs. 10 and 11 . Two cases of large clrolesteatoma. Figure lOa shows on the routine lateral view of the mastoid 
a typical, large, smooth, kidney-shaped cavity. Figures 10& and c, the unobstructed axial view, demonstrate that 
the cholesteatoma has broken through the anterior sinus wall into the posterior fossa, that it extends medially as 
far as the labyrinth and anteriorly close to the temporomandibular joint. Figure 11a shows a large cholesteatoma 
on the routine lateral view. Figures 11& and c, the axial view, reveal the cholesteatoma cavity projected out of the 
disturbing density of the petrous pyramid. The cavity is cloudy in its posterior portion and has broken into the 
posterior fossa through the sinus wall. A considerable osseous reaction is seen behind the break-through. 1. 
Head of the mandible. 2. Petrous pyramid. 3. Sigmoid sinus. 4. Cholesteatoma cavity. 5. Area of 
perforation through the sinus wall into the posterior fossa, 6. Anterior limit of the cholesteatoma, at the same 
time anterior canal wall. The posterior canal wall is totally destroyed in both cases. 

tantlimitations in diagnostic interpretation; (2) A cholesteatoma which has attained 
(1) Roentgenographic differentiation of a considerable size is easily diagnosed as 
an undeveloped, diploic, not diseased mas- such during the quiescent stage by its 
toid from a chronic sclerosing mastoid with- smooth, regular borderline. During an 
out antrum enlargement is not possible on acute exacerbation, this distinct borderline 
purely roentgenologic criteria. If chni- becomes dissolved and markedly blurred, 
cally the ear is diseased, we infer the pres- thus making a differentiation between a 
ence of a chronic sclerosing mastoiditis and granulomatous, purulent enlarged antrum 
can inform the otologist that there is no and a cholesteatoma in the stage of acute 
pathologic cavity deep in the bone and exacerbation impossible (Fig. 7). No er- 
that the antrum is small. ror should be made, however, in reporting 
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Fig. 12. Postoperative clean cavity following 
mastoidectomy. Without the clinical data, differen- 
tiation from a small quiescent cholesteatoma is not 
possible. Compare udth the cholesteatoma pictured 
in Figure 8. 

the presence, size, and exact position of the 
cavity in the petrous bone. 

(3) A postoperative defect may at times 
present an appearance similar to that of a 


cholesteatoma (Figs. 8 and 12). The clini- 
cal history of any previous operative pro- 
cedure that was followed by an uneventful 
recovery and permanent disappearance of 
discharge would decide the differentiation 
between the two conditions. 

In the typical pathologic cases, however, 
the x-ray findings are so remarkably diag- 
nostic that we may well stand our ground 
even if the opinion of the otologist should 
at first be contradictory. The percentage 
of roentgenological errors is low, once ex- 
perience in analyzing these films has been 
gained. All pertinent pathological cases 
mentioned in this paper have been verified 
by operation. 

CONCLUSIONS 

1. The axial projection of the petrous 
bone described by E. G. Mayer is con- 
sidered a valuable technic in cases of 
chronic mastoid disease. 

2. The anatomical and technical fea- 
tures of the axial projection of the petrous 
bone are described and illustrated in detail. 

3. The different types and degrees of 
chronic inflammatory changes at the mas- 
toid antrum are illustrated on cases corrob- 
orated at operation. 

4. Several differential diagnostic limita- 
tions are discussed. 

McCaw General Hospital 
Walla Walla, Washington 





Photofluorography for Chest Surveys' 

LIEUT. COMDR. MALCOLM W. MASON, (MC) USNR 


T he problem of tlie detection and con- 
trol of tuberculosis lias been and still 
is one of paramount importance. Not 
only is it of interest to tlie Government, so 
far as the military’- forces are concerned, but 
it is also or should be of considerable con- 
cern to the man on the street. Even 
though great progress has been made in 
the control of this disease, there remains 
room for improvement. 

We are well aware of the fact tliat it is 
of the utmost importance in the control of 
tuberculosis to find the apparently un- 
suspected case and to place the subject 
under supervision and treatment to bring 
about his cure and prevent the spread of 
the disease among his associates. The 
moderately advanced and advanced cases 
present no great problem, for the symptoms 
are usually such as to lead tlie patient to 
seek professional advice. Even here, how- 
ever, there are exceptions, as in many 
moderately advanced cases subjective 
symptoms are absent. 

While we are interested in all types of 
chest disease, we are primarily concerned 
with tuberculosis, and especially those pa- 
tients with minimal lesions. These are the 
individuals that walk the streets of our 
cities, ignorant of the fact that they have 
the disease, unknowingly jeopardizing their 
own lives and the lives of those with whom 
they come in contact. We have the means 
at our disposal to find these cases, namely 
mass radiological surveys. In years past 
such surveys were impracticable because of 
the extreme cost. As a result of improve- 
ments in teehnic and equipment, however, 
we now have a relatively inexpensive 
method, photofluorography. 

This method of examination is practical, 
adequate, and reliable. Numerous investi- 

' This paper is published with permission of the 
Bureau of Medicine and Surgery, U. S. Navy, which as- 
sumes no responsibility for statements or conclusions 
reached herein. Read by title at the Twenty-ninth 
Annual Meeting of the Radiological Society of North 
America, Chicago, 111., Dec. 1-2, 1943. 


gators have written upon this subject, 
giving the general impression of its ade- 
quacy. I wish, from my experience, 
merely to confirm this impression. There 
is no better way of doing so than by a re- 
view of the work done as roentgenologist 
at the Naval Training Station at Great 
Lakes. 

There are four methods of conducting 
chest surveys. 

The first is the use of standard 14 X 
17-inch films. Without doubt this is the 
best method so far as reliability is con- 
cerned, especially if stereoscopic views are 
obtained. It is, however, impracticable 
for mass surveys because of the expense, 
lack of speed, and the problem of filing. 
The estimated cost with this method is 
approximately a dollar and seventy-five 
cents per case, which includes the cost of 
material and upkeep of the machine but 
not the cost of labor. 

The second method is the use of 14 X 
17-inch paper films. This method is ade- 
quate so far as speed is concerned (7 per 
minute) but has its disadvantages; namely 
cost, which amounts to about seventy-five 
cents to a dollar per case, the problem of 
filing, and the eyestrain involved in read- 
ing the films, since indirect lighting must 
be used and this creates a glare upon the 
shiny surface of the paper. Furthermore, 
the reliability is somewhat questionable. 

The third procedure is the photofluoro- 
graphic method, using 4 X 5-inch films 
with stereoscopic views. This I believe 
to be the most adequate. It is inexpensive, 
with an estimated cost of approximately 
ten cents per case, and reasonably rapid 
(5 per minute) ; filing is simplified, as the 
film can be attached to the permanent 
health record, and the reliability approxi- 
mates very closely that of the standard 
14 X 17-inch film. The percentage of 
error with this method should be as low as 
that with the large film. The 4 X 5-inch 
films can be read without magnification. 
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The fourth method is that using 35-mm. 
fihns. This method is also adequate and 
reliable; the cost is minimum, approxi- 
mately three to five cents per case; filing 
is simpHfied, as the film can be attached to 
the permanent health record, and speed is 
gained (6 to 7 per minute). The size of the 
film, however, is a slight disadvantage, 
because of the possibihty of missing min- 
imal lesions, especially if they are extremely 
small, and last, but not least, because of the 
strain on the eyes of the roentgenologist. 

I have had experience with all of these 
methods, ha\dng had the privilege of read- 
ing and reporting upon over 5,000 paper 
films, over 2,000 4 X 5-inch films, and well 
over 300,000 of the 35-mm. films. This last 
method was the one used at Great Lakes 
Training Station. 

The equipment at our disposal consisted 
of a standard 200-ma. x-ray machine with 
a movable tube stand. The tube was oil- 
immersed, air-cooled, and had a stationary 
anode. The photofluorographic unit con- 
sisted of a funnel-shaped tunnel with the 
fluoroscopic screen and grid at the large 
end and the camera attached at the small 
end. The camera was a large Leica with 
a film capacity of 30 feet, with an f 1-5 
lens. The screen film distance was 36 
inches and the tube film distance 40 inches. 

The tube and camera unit were fixed in 
position. The patient was raised or 
lowered in front of the screen by means of 
an electric elevator. Each patient was 
measured for thickness of the part to be 
x-rayed, and the kilovoltage and time were 
varied accordingly. The film used came in 
100-foot rolls. This was cut into 33-foot 
lengths to fit the camera. Each filling 
accommodated 200 exposures. The de- 
veloping of the film was relatively simple, 
standard solutions being used. The time 
consumed in processing the film, that is de- 
veloping, fixing, and drying, was usually 
about one hour. 

As a routine, an average speed of 240 
cases an hour was maintained, although on 
a few occasions we reached 420 per hour. 
It was found that the rate of 240 an hour 
was most economical from the point of 


view of wear and tear on the tube and 
machine. The average life of a tube was 
about 57,000 exposures. One tube gave 
10,000 exposures, while another gave 140,- 
000. Seven tubes were used for a total of 
well over 400,000 cases. 

The largest number of cases for one day 
was 3,200 and the largest for any month 
was 41,989. The speed of interpretation 
with brief reports was 400 per hour. Our 
department included 14 x-ray technicians. 
Six of these men operated the machine and 
dark room; the others were engaged with 
the clerical work. The system used was 
more or less universal throughout the 
Armed Forces. Each man entering the 
station had a micro-film taken of the chest. 
The films were identified with the patient 
by means of the date and number. The 
reports for our files were kept on cards 
giving the name of the man, his company 
number, date of examination, and a num- 
ber which corresponded to the number on 
the film, with a space at the bottom for 
diagnosis. This card was kept for the per- 
manent files and the micro-film was placed 
in a small envelope attached to the man’s 
health record, which was sent to the Bureau 
of Medicine and Surgery in Washington. 

If anything of a suspicious or patho- 
logical nature was found in the micro-film, 
the man was called back for a recheck with 
14 X 17-inch film. If the diagnosis, now 
was of pathological significance, the patient 
was referred to the Naval Hospital for 
disposition. At the hospital he was again 
given a thorough examination and his case 
was submitted to the Board of Medical 
Examiners for final decision. If this board 
decided, for example, that the patient had 
an active case of tuberculosis, he was sur- 
veyed from the sendee and was sent home; 
the Red Cross notified the Board of Health 
in his home town of the facts, and they in 
turn saw that he had proper care and 
supendsion. A careful record of all such 
cases was kept at the Naval Hospital. 

Thus far I have dealt entirely with the 
technic of the mass sun'^ey. I now have a 
report to submit, based upon 400,263 
cases examined with the 35-mm. technic. 
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These 400,263 cases represent a good cross 
section of the male population of our 
country. The men were from all walks of 
life and from all parts of the country. 
Their ages ranged from seventeen to forty- 
five, with the vast majority in the eighteen- 
to drirty-five-year group. This report is a 
compilation of the monthly reports that we 
were obliged to submit to our commanding 
olficer, who in turn submitted them to the 
Bureau of Medicine and Surgery. These 
reports had to be accurate and well sub- 
stantiated. 

As to the accuracy of this report we had 
a definite check. At die end of each 
month films and reports were returned to 
our station from the hospital with data 
concerning correction of diagnosis and dis- 
position of the patient. For a basis upon 
which to figure percentages, I have chosen 
two average months, a total of 41,616 
cases. 

1. Number recliecked by 14 X 17- 


inch films 317(0.76%) 

2. Number sent to hospital for dis- 

positon and confirmation of di- 
agnosis 112 (35% of 

rechecks) 

3. Number of confirmed diagnoses. 96 (85.7%) 

4. Number of diagnoses changed. . , 16 (14.28%) 


(o) Active tuberculosis to inac- 
tive tuberculosis 7 

(6) Pneumonitis to atypical 

pneumonia 3 

(c) Active tuberculosis to at 3 ’^p- 

ical pneumonia 2 

(d) Inactive primary tubercu- 

losis of possible future 
significance to no signifi- 
cance 4 

The changes of diagnosis listed were not 
due to the method, as the lesions were dis- 
covered on the 35-mm. film and reported 
as of pathological significance. They may 
be classified as errors in interpretation. 

These 16 errors in judgment are in a way 
excusable. The diagnoses were made from 
the x-ray film alone, with no history or 
other clinical data as an aid. We were well 
aware of the fact that such diagnoses 

should not be made with assurance from a 

single x-ray film. Inasmuch as we had no 


choice in the matter, we made ■ our di- 
agnoses as pessimistic as possible, so that 
the burden of proof rested with the Med- 
ical Board at the hospital. Our error was 
at least on the safe side. Also, we wish to 
call attention to the fact that of 317 cases 
rechecked with standard films, only 112 
or 35 per cent were sent to the hospital 
for further examination. In other words, 
we were using a 65 per cent factor of 
safety. We do not believe that much was 
missed under these circumstances. 

Since the beginning of the survey, 6 
patients with negative diagnoses have been 
hospitalized with active tuberculosis. Two 
of lliese cases were found after two months 
of service, one after four months, and three 
after six months. As far as these six 
cases are concerned, there are two pos- 
sibilities. First, because of the smallness 
of the x-ray film and the size of the lesion, 
they were missed or the lesion was seen 
and an error in diagnosis was made. Sec- 
ond, the diagnosis was correct in the first 
place (namely, negative) and the condition 
developed after entry into the service. I 
am unable to say which of the two 
possibilities applies, but will assume the 
first to be correct. 

There is no doubt that this survey has 
been of value, not only to the Government 
but to the patient and contacts in his com- 
munity. Eight hundred ninety seven 
(897) of the 400,263 men examined were 
discharged from the service with tubercu- 
losis. For each case it was estimated that 
the Government has been saved at least 
twenty-five thousand dollars, a total of ap- 
proximately 822,425,000. AH of these 
cases have been placed under treatment, 
many of them will undoubtedly become 
quiescent or arrested, and with proper 
supervision spread of disease will be pre- 
vented. 

In conclusion, I am of the opinion that 
the photofluorographic method, of chest 
survey is inexpensive, reliable, and ade- 
quate. Of the two methods, that with 
4 X 5-inch film is the better from the stand- 
point of reliability, as its accuracy very 
closely approximates the accuracy of the 
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Report of Photofluorographic Chest Examinations at U.S.N.T.S., Great Lakes, III.* 


Total Per Cent 

1. Number of 35-mm. films taken 400,263 

2. Number of check standard 14 X 7-in. films 3,775 0.943 

3. Number rejected due to x-ray findings 1,191 0.298 

Tuberculosis 897 0.2241 

Other findings 294 0.074 

4. Number of negative findings 366,331 91.51 

. Number of abnormal findings 33,932 8.49 

. Number of cases of pulmonary tuberculosis 27,062 6.76 

A-1 Active reinfection t3-pe 432 0.106 

A-2 Inactive reinfection type 167 0.0417 

B Active primary type 6 0.0015 

C-1 Inactive primary type of future importance 54 0.0135 

C-2 Inactive primary" type 

(a) Healed primarj^ complex 8,806 2.199 

(b) Calcified hilum nodes 17,838 4.456 

(c) Calcified tracheobronchial nodes 168 0.0419 

D-1 Multiple calcifications and massive calcification of hilum 193 0.0482 

D-2 Miliar^' calcifications in lung parench^-ma 246 0.0615 

E Fibrinous and serofibrinous pleuritis 79 0.0197 

7. Other diagnoses made whether cause for rejection or not (35-mm.) 

Cardiac enlargement and abnormal configuration 2,169 0.542 

Tortuous aorta 27 0.0067 

Dextrocardia 62 0.0155 

Prominent pulmonar}" conus 314 0.0784 

Atelectasis 19 0.0047 

Bronchiectasis 26 0.0065 

Pneumothorax (spontaneous) 10 0.002498 

Pneumoconiosis 10 0.002498 

Atypical pneumonia 119 0.0297 

Hemothorax 1 0.0002498 

Pulmonarj' abscess 2 0 . 0004996 

Emphysema 3 0.00075 

Thickened or calcified pleura 51 0.0127 

Azjfgos lobes 411 0.103 

Lung c\^st 2 0.0004996 

Elevation of diaphragm 96 0 . 024 

Diaphragmatic adhesions 174 0.0434 

Tumor of diaphragm 1 0.0002498 

Eventration of diaphragm 26 0.0065 

Lung tumor 4 0.00099 

Mediastinal tumors 38 0.0095 

Substemal thjwoid 1 0.0002498 

Pericardial adhesions 3 0.00075 

Fractured ribs 28 0.00699 

Anomalies of ribs 1,715 0.4284 

Cervical ribs 238 0.0594 

Rib tumors 5 0.0013 

Rib resection 35 0.0087 

Congenital absence of ribs 1 0.0002498 

Ununited fractured clavicle 4 0.00099 

United fractured clavicle 19 0.0047 

Metallic foreign body in thorax 3 0.00075 

Calcified cenfical nodes 5 0.0013 

Foreign bodj- in shoulder 4 0.00099 

Ununited epiph^-sis, scapula 1 0.0002498 

Congenital deformities of the spine 8 0.0019 

Thirteen tlioracic vertebrae and 13 ribs (bilateral) 1 0.000249S 

Scoliosis (simple) 1,142 0.285 
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Hypertrophic arthritis of spine 4 0.00099 

Hemivertebrae 25 0.00624 

Fractured vertebrae 3 0.00075 

Spina bifida, tlioracic and cervical 6 0.0015 

Megacolon (from chest film, proved by abdominal film) 5 0.0013 


* Credit is given to Lieut, (jg) H. M. Wciselber, Lieut. Conidr. J. W. Jones Lieut. Comdr. M. A. Thomas, 
Lieut. Coindr. G. M. Picciochi, and Comdr. T. G. Clement, who e.\amined some of these cases. 


14 X 17-inch standard film method. But 
even though tlie accurac)'- of the 35-mm. 
method does not approach that attained 
with the larger films, it is adequate 
enough for practical purposes. At tlie 
present time surveys are being conducted 
in industrial plants and in some community 
public schools. These do not reach the 
entire population. It is not inconceivable, 
however, that a sj'^stem can some day be 
devised through whicli the entire popula- 
tion of a given community can be surveyed, 
ivith the result that active cases can be so 
isolated and so supervdsed tliat eventually 
the incidence of tuberculosis will become 
insignificant. 
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cular Disease,” B. C. Smith, M.D., and 
Edith H. Quimby, Sc.D.; “Streamlining 
X-Ray Therapy for War Time Service,” 
Capt. Albert Soiland; “X-Ray Demon- 
stration of Cecal Deformity in Amebiasis,” 
Ross Golden, M.D., and P. H. Ducharme, 
M.D. The paper of Doctor Hilleboe and 
Doctor Morgan outlined the proposed ob- 
jectives of the Public Health Service in 
regard to surveys for case finding in 
tuberculosis. 

The Wednesday afternoon diagnostic 
papers were concerned wholly with bone 
and joint disease: “Differential Diagnosis 
of Tuberculosis in Joints of the Extremi- 
ties,” Raymond Lewis, M.D.; “Derange- 
ments of the Knee: The Diagnostic Scope 
of Soft Tissue Examination with the 
Vacuum Technic,” Lt. Comdr. J. Gershon- 
Cohen; “Post-Traumatic Para- Articular 
Calcifications and/or Ossifications of the 
Ankle,” Capt. A. D. Piatt; “Development 
of Bone Sarcoma Following Irradiation,” 
C. H. Hatcher, M.D., “Lesions of the 
Intervertebral Disk in the Cervical Re- 
gion,” J. E. Whiteleather, M.D., R, E. 
Semmes, M.D., and Maj. Francis Mur- 
phey; “Roentgenologic Observations in 
Age Atrophy of the Spine,” G. J. Marum, 
M.D. ; “Deossifications Regional to Joints 
of Extremities,” Col. A. A. de Lorimier, 
H. B. Boyd, M.D., and W. L. Minear, 
M.D. 

The therapy papers presented on Wed- 
nesday afternoon were: “Roentgen Ther- 
apy for Brain Tumors,” Percival Bailey, 
M.D., and T. J. Wachowski, M.D.; 
“Roentgen Therapy of Primary Neo- 
plasms of the Brain and Brain Stem,” 
A/Surgeon Comdr. C. B. Pierce, W. V. 
Cone, M.D., A. R. Elvidge, M.D., and 
J. C. Tye, Jr., M.D.; “Neurosurgical 
Treatment of Patients with Advanced 
Malignant Diseases,” Gayle Crutchfield, 
M.D. ; “Irradiation of Pituitary Tumors,” 
W. S. Lawrence, M.D.; “Roentgen Ther- 
apy of Encephalitis,” U. V. Portmann, 
M.D., and Roger Lough, M.D.; “Sim- 
plification of Tissue Dosage Estimation in 
X-Ray Therapy,” Anna Hamann, M.D. 

The general program Thursday morning 


included: “The Morgan X-Ray Exposure 
Meter and Phototimer,” P. C. Hodges, 
M.D.; “Scout Film of the Abdomen,” Lt. 
Col. Joseph Levitin; “Clinical Cineradiog- 
raphy — ^Brazilian Alethod,” Dr. W. de 
Toledo Piza and Dr. Jose Jany, of Sao 
Paulo, Brazil; “Analysis of Factors Affect- 
ing the Diagnostic Quality of the Roentgen 
Image,” R. H. Morgan, M.D.; “Impor- 
tance of Recognizing Protrusions of the 
Gastric Mucosa in Military Personnel,” 
Comdr. Wendell Scott; “Abdominal Aor- 
tography — ^A New Simplification of the 
Technic,” Pedro L. Farinas, M.D., of 
Habana. 

The Thursday afternoon Section on 
Diagnosis offered : “The Roentgen Anat- 
omy of the Skull in the Newborn Infant,” 

S. G. Henderson, M.D., and Louise M. 
Sherman, M.D. ; “Mid-line Anomalies of 
the Brain,” A. P. Echternacht, M.D., 
and J. A. Campbell, M.D. ; “Lesions of the 
Aqueduct of Sylvius,” Hugh Wilson, M.D., 
and W. G. Lutz, M.D. ; “Fibrous Dyspla- 
sia of the Bones of the Skull,” D. G. 
Pugh, M.D.; “Observations on the Pres- 
ence of Subdural Gas after Pneumoen- 
cephalography,” L. W. Paul, M.D., and 

T. C. Erickson, M.D. 

In the Therapy Section on Thursday 
were heard: “Results of Irradiation of 
Ovarian Tumors,” H. D. Kerr, M.D-, 
and R. A. J. Einstein, M.D.; “The Prob- 
lem of Secondary Infection in Carcinoma 
of the Cervix,” Manuel Garcia, M.D., 
and J. V. Schlosser, M.D.; “Irradiation 
Failures in Early Carcinoma of the Cer- 
vix — Is Surgery or Irradiation Prefer- 
able?” Franz Buschke, M.D., and S. T. 
Cantril, M.D.; “Indications and Limita- 
tions of Transvaginal Roentgen Therapy 
for Cancer of the Cervix,” A. W. Erskine, 
M.D. ; “Bone Tumors: Review of Cases 
from Bellevue Hospital, New York,” Rieva 
Rosh, M.D., and Louis Raider, M.D. 

Thursday evening we enjoyed a fine 
banquet, guided by Ed Jenkinson, as 
toastmaster, through an array of speeches 
and bows by the new officers of both socie- 
ties. The speaker of the evening was 
Franklyn B. Snyder, Ph.D., President of 
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Northwestern University. His address 
was one of the finest we have had the 
privilege of hearing. His theme, illus- 
trated by an incident from early American 
history, was that ignorance of nature and 
of human relations is the basis of most of 
the troubles of the individual and of so- 
ciety. The recognition of these two weak- 
nesses points the way to a solution of 
many of our pressing problems. 

The last morning session, Friday, in- 
cluded: “Osteochondritis Dissecans of the 
Supratrochlear Septum of the Humerus,” 
A/Surgeon Lt. Comdr. W. E. Cr5^sler and 
Surgeon-Comdr. H. S. Morton; “Sub- 
cortical Cyst-like Lesions of Joints,” D, B. 
Phemister, M.D.; “Cardiac Changes in 
Arteriovenous Fistula,” Maj. R. C. Pender- 
grass; "Cystourethrography,” F. 0. Coe, 
M.D.; "Roentgenologic Aspects of Thera- 
peutic Pneumoperitoneum,” E. A. Schmidt, 
M.D.; “Topical Anesthesia in Gastro- 
intestinal Spasm, a Diagnostic Aid.” L. 
A. Smith, M.D. 

The final Diagnostic Section presented : 
“Roentgen Appearances in Collapse of the 
Lung and Its Subdivisions : A Preliminary 
Report," L. L. Robbins, M.D., and C. H. 
Hale, M.D.; “Gas Gangrene,” Capt. 
M. D. Sachs; “Extra-Pleural Pneumo- 
thorax in the Treatment of Pulmonary 


Tuberculosis: Three to Five Year Follow 
Up of 48 Cases,” F. H. Alley, M.D. ; “Some 
Experiences with Angiography,” E. A. 
Miller, M.D.; “Specifications for the 
Fluoroscopist’s Dark Adaptation Goggles,” 
W. E. Chamberlain, M.D., and Ann Cham- 
berlain; “Unusual Urinary Calculi,” E. J. 
Bertin, M.D. 

The closing Therapy Session offered: 
"The Treatment of Hemangiomas,” G, E. 
Pfahler,' M.D.; “Treatment of Heman- 
gioma with Roentgen Rays,” J. V. Prouty, 
M.D.; “Cancer of the Skin,” H. J. Ull- 
mann, M.D.; “Post-irradiation Cutane- 
ous Necrosis,” H. B. Hunt, M.D., and 
D. H. Breit, M.D. ; "The Radon Ointment 
Treatment of Irradiation Ulcers,” R. E. 
Fricke, M.D., and M. M. D. Williams, 
Ph.D.; “Evaluation of Roentgen Therapy 
for Filariasis,” Lt. H. L. Jaffe. 

The smoothness with which everything 
moved and the enthusiasm of those in at- 
tendance are a tribute to the hard work 
that was done by the Coordinating Com- 
mittee, Doctor Jenkinson, Doctor Kinney, 
Doctor Portmann, and Doctor Witwer, its 
Chairman. To them and to all who con- 
tributed to this successful meeting go our 
heartfelt thanks and appreciation. 

S. J. Hawley, M.D. 


The Scientific Exhibits 


In spite of the hear’y demands on the 
radiologist in a nation at war, more than 
eighty exhibitors were represented in the 
scientific exhibits at the Joint Meeting 
of the two radiological societies. The ex- 
hibits are listed below : 

William S. Altman, M.D., and Harry 
F. Friedman, M.D. {Boston, Mass.): 
Treatment of Superficial Hemangioma 
with Contact Therapy. Dr. Altman and 
Dr. Friedman used kodachrome slides 
showing superficial hemangiomata before 
and after application of contact therapy. 
The kodachromes were of small and ex- 
tensive lesions and were of excellent qual- 
ity, graphically demonstrating the color 


changes obtained by this method of treat- 
ment. 

Melvin Aspray, M.D. {Spokane, 
Wash.): Hemangiomata of the Liver. 

With a few 14 X 17" films made in one 
case. Dr, Aspray called attention to a 
rare sunburst type of calcification in the 
liver which is typical of hemangiomata of 
that organ and is comparable to a similar 
finding in hemangiomata in skulls, as 
pointed out by Bucy and Capp. 

E. C. Baker, M.D., S. H, Sbdwitz, 
M.D., and F. a. Miller, M.D. {Youngs- 
town, Ohio) : Venographic Patterns of the 
Lower Extremities. Normal and abnormal 
venographic patterns were demonstrated 
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by meticulous drawings accompanying the 
original films. Several examples of throm- 
bosis and methods of abnormal return of 
blood from thigh to body were shown by 
Dr. Baker and his associates. 

C. C. Birkelo, M.D., AND William 
Brosius, M.D. {Detroit, Michigan ) : Post- 
mortem Roentgenograms of the Lung. 
Using the original 14 X 17" films, Drs. 
Birkelo and Brosius demonstrated roent- 
genographic findings in various types of 
pulmonary diseases and, with accompany- 
ing roentgenograms made after necropsy, 
showed the lungs in these cases inflated to 
antemortem volume. They thus made a 
comparative study frequently clarifying 
obscure roentgen findings. 

Harold B. Boyd, M.D., W. L. Minear, 
M.D., AND Col. A. A. de Lorimier, M.C. 
{The Willis C. Campbell Orthopedic Clinic, 
Memphis, Tenn.): Deossifications Re- 
gional to Joints of the Extremities. This 
exhibit represented a study of more than 
200 cases of deossification in extremities. 
An attempt was directed toward identify- 
ing etiological factors related to the several 
types of deossification. The changes were 
found secondary to trauma, following in- 
fections, and associated with neoplasms 
and prolonged disuse. 

Samuel Brov'n, M.D. {Cincinnati, 
Ohio): Case Reports. A miscellaneous 
group of unusual and interesting cases 
was demonstrated, in which the diagnosis 
was determined largely by roentgeno- 
graphic methods. 

Fred 0. Coe, M.D., and P. S. Arthur, 
M.D. {Washington, D. C.): Cysto-Ure- 
thrography in Diagnosis of Prostatic Dis- 
ease. A technic of graphic demonstration 
of normal and pathological conditions 
in bladder and methra was illustrated 
in a series of thirty 10 X 12" reduction 
films. The pathological conditions were 
largely those of the prostate affecting the 
bladder and urethra. 

Lbuus Gregory Cole, M.D. {White 
Plains, N. F.) : Pathogenesis x'^ersus 
C}’tology in the Differentiation of Ulcers 
from Cancer. This exhibit represented a 
method of microscopic diagnosis of ulcerat- 


ing gastric neoplasm based on pathogene- 
sis or the mode of development of the 
lesion, regardless of the cytological char- 
acteristics of the cells. Twenty-five micro- 
scopic criteria of neoplasm were observed 
that were direct antitheses of those ob- 
served in simple inflammatory ulcers. 

Col. a. a. de Lorimier, M.C., A.U.S. 
{The Army School of Roentgenology, Mem- 
phis, Tenn).: The Layout of the Army 
School of Roentgenology. Photographic 
views of the medical center, the school 
building, and a variety of views pertinent 
to training activities were shown in an 
interesting and instructive collection. 

Col. a. a. de Lorimier, M.C., A.U.S. , 
AND Capt. C, a. Hallin, M.C., A.U.S. 
{The Army School of Roentgenology, Mem- 
phis, Tenn).: Auxiliaries for the U, S. 
Army Field Table Units. The regular 
field table of the Army was shown with an 
x-ray machine unit and the auxiliary at- 
tachments mounted. With this were 
shown a small motor mechanism, a serialo- 
graphic attachment, and a new bi-plane 
marker. 

Lilian Donaldson, M.D., and Sylvia 
Bensley, M.D. {University of Chicago, 
Chicago, III.): An X-Ray Museum for 
the Teaching of Medical Students. This 
exhibit was a demonstration of the methods 
used in the University of Chicago, Depart- 
ment of Medicine, Division of Roent- 
genology, for the teaching of anatomy and 
clinical medicine, including radiology. 

Pedro L. Farinas, M.D. {Habana, 
Cuba) : Abdominal Aortography : A New 
Simplification of the Technic. A most 
interesting collection of roentgenograms 
was shown, illustrating different pathologi- 
cal conditions of the abdominal aorta and 
its main branches. There was a photo- 
graph of the instruments used in the 
procedure, and a chart giving a brief 
description of the method was shown. 

Lieut. Col. Eugene Freedman, M.C., 
A.U.S., Capt. S. Meschan, M.C., A.U.S., 
and Leslie Love, M.D. {Dibble General 
Hospital, Menlo Park, Calif).: Hydatid 
Cysts. An excellent collection of films 
from several hospitals in Australia was 
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shown, demonstrating the radiologic ap- 
pearance of hydatid cysts in the lungs, 
pleura, pericardium, liver, spleen, mesen- 
tery, kidneys, and various bones. 

Major Milton Friedman, M.C., 
A.U.S., .AND Lieut. Col. Lloyd Lewis, 
M.C., A.U.S. {Walter Reed General Hos- 
pital, Washington, D. C.)\ Improved 
Technic for the Treatment of Carcinoma 
of the Testis. In this exhibit an excellent 
group of cliarts, diagrams, color photo- 
micrographs and color photographs was 
used to illustrate the following factors: 

(1) study of the lethal tumor dose based 
on histologic examination of tumors ex- 
posed to various quantities of radiation; 

(2) operative investigation of the distribu- 
tion of retroperitoneal nodes in relation 
to the size and duration of the primary 
tumor; (3) the precise technic of irradia- 
tion, including location of the portals and 
determination of the exact tumor dose to 
retroperitoneal nodes at different levels. 

Lowell S. Coin, M.D. {Los Angeles, 
Calif.): Combined Surgical and Radia- 

tion Therapy in Cancer of the Bladder. 
This exhibit was in the form of a 16-mm. 
kodachrome movie film depicting a method 
used by Dr. Coin in treating with low- 
voltage contact therapy certain bladder 
tumors. Careful selection of cases as to 
size and location of the tumor preceded 
the surgical exposure and removal of most 
of the growth by electrocoagulation. The 
base of the tumor was then irradiated by 
direct contact on one or two occasions. 
Thirty-one patients were treated. Of 
these, 27 per cent are reported living, 
either with or without cancer. 

Jean A. Groh, M.D. {Cleveland, Ohio): 
The Arc-Welder’s Lung. A series of twelve 
chest films was shown depicting the typical 
findings in a chest survey of S3 arc welders 
in one industrial firm. A peculiar soft 
mottling was present in the films of 71 
per cent of these workers and, on the basis 
of previous work by other investigators, 
was interpreted as iron oxide staining. 
The importance of recognizing the condi- 
tion as harmless and differentiating it from 
other similar findings was stressed. 


Lieut. Col. John B. Hamilton, M.C., 
A.U.S. , Major John L. Barner, M.C., 
A.U.S., AND Cart. Putnam C. Kennedy, 
M.C., A.U.S. {An Army General Hospital, 
Atlanta, Ga.) : Interesting Bone Lesions. 
This was a very interesting and instruc- 
tive collection of films showing various 
bone lesions encountered in the roent- 
genological service of a military general 
hospital. The lesions were classified in 
four groups: tumors, infections, systemic 
conditions, and a miscellaneous group. 

Harry Hauser, M.D., and C. C. Dun- 
don, M.D. {Cleveland, Ohio): Miniatiu-e 
Chest Fluorography with Control Study." 
This exhibit demonstrated in a graphic 
manner the value of stereoscopic 4X5" 
miniature fluorographs in a control study 
of one thousand apparently healthy adult 
chests, utilizing both conventional and 
miniature methods in each case. 

Samuel G. Henderson, M.D., and 
Louise S. Sherman, M.D. {Pittsburgh, 
Penna.) : The Roentgen Anatomy of the 
Skull in the Newborn Infant. A very fine 
series of sixty films was shown, demon- 
strating the anatomy of the skull of the 
newborn infant, together with certain 
normal variations of the common pattern 
of the bony structures. Honorable men- 
tion was awarded this exhibit. 

Paul S. Henshaw, M.D. {Bethesda, 
Md.) : Radio-Leukemia. Experimental 

induction of leukemia in mice with x-rays 
was shown in a striking manner in this 
exhibit. It was a pictorial demonstration, 
showing how the incidence of leukemia 
varies with the dose of the radiation ap- 
plied, and something of the hematologic 
and histologic changes that occur preceding 
the full-blown disease. Material was also 
presented showing the incidence of leu- 
kemia in physicians, the relationship- of 
radiation as a carcinogenic agent to other 
carcinogens, and the amount of ionization 
produced in tissues by a certain exposure. 
This exhibit received the Third Award. 

J. F. Holt, M.D., and Fred Jenner 
Hodges, M.D. {Ann Arbor, Mich.): Bones 
of the Hands, An Index of Local and Sys- 
temic Disease. This was a well-planned 
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and instructive exhibit demonstrating 
about twenty-six diseases or systemic con- 
ditions which produce roentgenological 
evidence in bones of the hands. 

JosiS Jany, M.D., Joaquin Martins 
Garcia, M.D., and Capt. Franco {Sao 
Paulo, Brazil) \ Clinical Cineradiography : 
Brazilian Method. An interesting short 
movie demonstrated a method of cine- 
radiography employed in Brazil. Several 
excellent cineradiographic films were 
shown. 

Wayne A. Johnston, M.D., and Julius 
Heydemann, M.D. {Dubuque, Iowa) : Pul- 
monary Mycosis. This exhibit showed 
pulmonary mycosis found and diagnosed 
in a town of the Middle West. It demon- 
strated the similarity of the roentgen 
findings in all of the cases and showed 
that these are quite informative, although 
not diagnostic in themselves. 

Carl List, M.D., Curtis Burge, M.D., 
AND Fred Jenner Hodges, M.D. {Ann 
Arbor, Mich).: Cerebral Angiography. 
An excellent collection of films showing 
various lesions depicted by intracranial 
angiography was presented in this ex- 
hibit. Examples of angiograms illus- 
trating stereoscopic film pairs made during 
the arterial and venous phases of circula- 
tion were shown. Combined arteriograms 
and ventriculograms graphically demon- 
strated certain intracranial derangements. 

Edward E. Mansur, M.D. {Jefferson 
City, Mo.): Anatomical Relationship of 
the Ureters to the Cendx and Uterus in 
the Female Pelvis as Shown by Film Nega- 
tives. This exhibit, utilizing a few films, 
demonstrated very clearly the relationship 
of the ureters to the cendx and uterus in 
the female pelvis. 

Earl R. Miller, M.D. {San Francisco, 
Calif.): Angiography. This was a very 
informative collection of films depicting 
opacification of vessels for demonstration 
of necrosis, cardiac and arterial anomalies 
and diseases. Demonstration of periph- 
eral circulation by these methods called 
attention to the possibility of diagnosing 
many lesions in the peripher}' of the body 
by this method. 


Russell H. Morgan, M.D., and En- 
sign Harry Long, U.S.N. {U. S. Public 
Health Service and Medical Department, 
U.S.N. , Washington, D. C.): Automatic 
Methods for Photofluorography. This ex- 
hibit showed a 35-mm. photofluorograph 
equipped with an automatic photo-electric 
timing mechanism (phototimer) and an 
automatic 35-mm. camera. The operation 
is spectacularly simple, requiring only the 
proper centering of the subject and the 
closure of the exposure switch. The 
phototimer terminates the exposure at 
the instant the film has received the correct 
quantity of radiation to insure optimal 
diagnostic quality, and on the comple- 
tion of the exposure the camera auto- 
matically moves the film to the next 
frame, preparing the photofluorograph for 
the next exposure. The phototimer was 
designed and developed with the co-opera- 
tion of the Office of Scientific Research 
and Development in the Division of 
Roentgenology, University of Chicago. 
The automatic camera was designed and 
developed at the U. S. Naval Medical 
Center, Bethesda, Md. 

Surgeon Commander H. S. Morton, 
AND A/Surgeon Lieut. Commander W.E. 
Crysler {Royal Canadian Navy, Ottawa, 
Canada): Osteochondritis Dissecans of 

the Supratrochlear Septum (Humeri). The 
roentgenologic features of osteochondritis 
dissecans of the supratrochlear septum of 
the humerus were demonstrated in repro- 
ductions of films and photomicrographs 
from six cases. The roentgenographic 
findings were those of a separate ossicle 
of bone arising from the supratrochlear 
septum in various degrees of sequestration. 

A/Surgeon Commander C. B. Peirce, 
A/Surgeon Lieut. Comdrs. Bouchard, 
McRae and Vaughan, Surgeon-Lieuten- 
ants Brooke, Greene, and Stapleton 
{Royal Canadian Navy, Ottawa, Canada): 
Arthrography of the Knee. This ver)”^ 
fine exhibit of arthrographs demonstrated 
various derangements and lesions of the 
knee joint, especially as affecting the semi- 
lunar cartilages. The methods employed 
in the several Royal Canadian Naval 
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Hospitals were shown with their resultant 
roentgenograms. This exhibit received 
Honorable Mention. 

Eugene P. Pendergrass, M.D., John 
Q. Griffith, Jr., M.D., Nicholas Padis, 
M.D., AND Robert P. Barden, M.D. 
{Philadelphia, Penna.) : Pituitary Ir- 

radiation Controlled by Biologic Tests. 
By means of charts, photographs, and 
drawings, the e.xhibitors illustrated their 
experiences with pituitary irradiation in 
142 cases of arterial hypertension. They 
demonstrated (1) a method of bioassay 
for certain pituitar}'' hormones, particu- 
larly the antidiuretic hormone; (2) the 
effect of pituitary irradiation in the de- 
velopment of such hormones; (.3) effect 
of irradiation on tlie pituitar}’’ in arterial 
hypertension cases which are selected on 
the basis of hormonal bioassays; (4) the 
effect of irradiation on adjacent brain tis- 
sue. This exhibit received First Award. 

Lieut. Col. Robert C. Pendergrass, 
M.C., A.U.S. {Ashford General Hospital, 
White Sulphur Springs, West Va.): Car- 
diac Changes in Arteriovenous Fistula. 
This was an informative and nicely 
planned exhibit demonstrating changes in 
cardiac size with arteriovenous fistula, 
with a comparison of heart size before and 
after surgical closure of the fistula. Grad- 
ual development of cardiac enlargement 
following war wounds producing arterio- 
venous fistulae was demonstrated. The 
effect of compression of the fistula on the 
heart was illustrated. 

Ernst A. Pohle, M.D., L. W. Paul, 
M.D., and E. a. Clark, M.D. {Madison, 
Wis).\ Roentgen Therapy of Boeck’s 
Sarcoid. Selected films from a series of 
fifteen cases of Boeck’s sarcoid treated 
with roentgen rays were shown. Irradia- 
tion in doses comparable to those com- 
monly used in treatment of inflammatory 
disease^ was employed, with apparent 
beneficial results in some patients. 

Capt. Hubert J. Prichard, M.C., 
A.U.S., Capt. Richard E. Kinzer, M.C., 
■^■U.S., AND Captain Medlin, M.C., 
A.ILS. {Washington, D. C.): Chest 

athology Encountered at Induction Sta- 


tions. This was an informative and inter- 
esting exhibit of the latest photoroentgen 
equipment used by the U. S. Army at in- 
duction stations, together with an exten- 
sive collection of films depicting the varied 
chest lesions encountered at these sta- 
tions. Both regulation stereoscopic 14 X 
17" films and 4 X 10" films of the same 
case were demonstrated, showing the re- 
markable constancy of the latter in ex- 
hibiting the same details as the regula- 
tion 14 X 17" stereoscopic studies. 

Lawrence Reynolds, M.D., and As- 
sociates {Harper Hospital, Detroit, Mich.):. 
Roentgen Demonstration of the Semi- 
lunar Cartilage of the Knee Joint and of 
Injuries to This Cartilage. Charts, photo- 
graphs, and films were used to illustrate 
in an excellent manner a method of demon- 
strating roentgenographically normal and 
abnormal medial menisci of the knee joint. 
The technic of this examination in the 
hands of the authors appears fairly simple 
and affords an excellent method of demon- 
strating disorders involving the semilunar 
cartilage. 

Leo G. Rigler, M.D., Henry S. Kap- 
lan, M.D., AND Capt. Daniel L. Fink, 
M.C., A.U.S. {Minneapolis, Minn.) : Tu- 
mors of the Stomach and Pernicious Ane- 
mia. A splendid series of films was shown 
illustrating the relationship of benign to 
malignant tumors of the stomach and 
their association with pernicious anemia. 
Routine semiannual roentgen examination 
of the stomach in patients with pernicious 
anemia and material from a large autopsy 
series in pernicious anemia cases would 
seem to confirm the opinion that there is 
a far greater incidence of gastric tumors in 
patients with pernicious anemia than in 
the remainder of the population. 

Lawrence L. Robbins, M.D., and 
Clayton H. Hale, M.D. {Boston, Mass .) : 
Roentgen Appearance in Collapse of the 
Lung and Its Subdivisions. This exhibit 
was an excellent demonstration of the 
diagnostic points in recognizing collapse 
of the lung and its subdivisions by means 
of various roentgenograms. The films 
shown were representative of a detailed 
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study of 900 chest examinations in which 
there was some evidence suggesting col- 
lapse of one or more lobes or segments of 
lobes of the lung. Second Award was given 
this exhibit. 

Cart. Albert Soiland, M.C., U.S.N.R., 
Wm. E. Costolow, M.D., and Orville 
N. Meland, M.D. {Los Angeles, Calif.): 
Third Dimensional Roentgenographic 
Studies of Soft Tissue. This exhibit por- 
trayed a method of producing soft-tissue 
roentgenograms having depth perception. 
The method is advocated as a substitute 
for single flat films when the parts to be 
examined are subject to involuntary mo- 
tion. Two films placed in a special cassette 
are exposed simultaneously to produce 
stereoscopic vision. 

Robert B. Taft, M.D. {Charleston, 
S. C.) : Radium Contamination of Film 
Boxes. This was a most interesting and 
informative exhibit, tracing certain black 
spots in films after development to the 
effect of tin}^ bits of radioactive material 
in the pasteboard of the film box. The 
source of these radioactive substances was 
found to be waste paper on which paint 
brushes carrying forms of luminous paint 
had been cleaned. Honorable Mention was 
given to this exhibit. 

Henry K. Taylor, M.D. {New York, 
N. Y.) : Aseptic Necrosis in Adults. This 
splendid exhibit displayed many examples 
of the roentgenographic evidence of bone 
infarcts and areas of aseptic necrosis occur- 
ring in fourteen caisson and thirty-five 
non-caisson workers. The lesions in both 


groups present roentgenographic appear- 
ances which are similar and at times cannot 
be differentiated one from the other. 

H. S. Van Ordstrand, M.D., Robert 
Hughes, M.D., J. M. Denardi, M.D., 
AND Morris G. Carmody, M.D. {Cleve- 
land, Ohio): Poisoning in Beryllium 

Production. This was an excellent exhibit 
demonstrating the clinical and pathological 
findings in workers processing beryllium 
from the raw ore. Respiratory, derma- 
tological, and ocular manifestations were 
shown. A chemical pneumonitis was dem- 
onstrated in many cases and autopsy mate- 
rial from four fatal cases was studied. 

Mary Frances Vastine, M.D., Edwin 
L. Lame, M.D., Frank S. Clarke, M.D., 
AND Laurence B. Rentschler, M.D. 
(prepared under direction of Eugene P. 
Pendergrass, M.D., and Jacob H. Vas- 
TINE, 2nd, M.D., Philadelphia, Pa.) : The 
Hip Joint — Roentgenologic Aspects of 
Pathology in This Region. This was a 
very inclusive and instructive exhibit of 
the roentgenographic evidence of varying 
conditions which can affect the hip joint. 

Frank WiNDHOLz, M.D. {San Francisco, 
Calif.) : Tissue Changes in the Cancerous 
Lar}^nx After Protracted and Fractionated 
Irradiation. In this exhibit photomicro- 
graphs were shown illustrating tissue re- 
actions in ten larynges at different times 
after irradiation. The histology of the 
fibrinous reaction, healing of the tumor, 
perichondritis, changes in the epithelial, 
connective and muscle tissues were shown. 

Clarence E. Hufford, M.D. 


The Commercial Exhibits 


As a result of the splendid co-operation 
of thirty exhibitors, the space resented for 
commercial exhibits at the Joint Meet- 
ing of the American Roentgen Ray Society’- 
and the Radiological Society of North 
America was filled almost to overflowing. 
The exhibit space was adjacent to the sci- 
entific exhibits, and it wms necessar}’- to 
pass through it to reach the ballroom. 


where the morning sessions and the after- 
noon diagnostic sessions were held. The 
attendance at the commercial exhibits was 
excellent, giving the exhibitors an oppor- 
tunity to demonstrate new equipment and 
methods, to renew old friendships, and to 
make new contacts with the more than 
1,300 members and guests registered at the 
meeting. 
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Your roving reporter (Chairman of tlie 
Commercial Exhibit Committee) at- 
tempted to make notes on all the exhibits, 
but the material was so extensive that it 
was impossible not to miss some points of 
interest. To appreciate the quality and 
extent of tlie exhibits, it is necessary to 
see them for oneself. Not to spend con- 
siderable time in tlie commercial exhibit 
section is to miss an important part of our 
scientific meetings. 

Many of the exhibitors have been pro- 
ducing materials of great value to the war 
effort, which for reasons of security they 
could not show, but the quality of the 
equipment displayed was up to pre-war 
standards, and the extent of the exhibits 
indicated that the difficulties in the ship- 
ping situation, which interfered vdth the 
size and quality of the exhibit at the 1942 
meeting, had been largely overcome. 

A brief note concerning each of the ex- 
hibits follows : 

Ansco: In addition to the excellent line 
of photographic materials shown by Ansco, 
there were also exhibited specimens of the 
machine work turned out in their shops for 
the ordnance departments of our Armed 
Forces. 

Buck X-ograph Company demonstrated 
complete film processing tank layouts, with 
thermostatic controls. A new develop- 
ment, shown in the central portion of their 
exhibit space, was an ingenious wet film 
transfer cabinet for viewing wet films. Mr. 
Buck was in immediate charge of the ex- 
hibit. 

Canadian Radium & Uranium Corpora- 
tion: This exhibit demonstrated radium 
and its applications from the ore to the 
finished product. Of especial interest was 
the radon-containing ointment which is 
being used in the treatment of radiation 
injuries and other intractable conditions. 

E. I. du Pont do Nemours & Co., Inc.: 
An extensive exhibit of du Pont products, 
of which there is an extremely varied 
assortment, was shown. A large spindle of 
Nylon thread brought forth many expres- 
sions of interest, especially from the lady 


visitors. Carl Patterson (Patterson 
Screens), an important addition to the du 
Pont Company, was on hand. 

Eastman Kodak Company: The use of 
“Kodacolor aero reversal film” in aerial 
photography was strikingly demonstrated 
by a long strip color photograph shown in 
a special demonstration at the front of the 
booth. Films and chemicals for various 
purposes were shown, and it seemed like 
old times to have a few new Kodaks for 
the photographic fans to examine. 

Eureka X-Ray Ttibe Corporation: This 
well-known manufacturer showed a com- 
plete line of tubes for all types of x-ray 
work. Cross-section samples to show rug- 
gedness of construction made it plain why 
the tubes manufactured by this company 
have gained an enviable reputation. 

General Electric X-Ray Corporation: An 
excellent showing of the G. E. line of x-ray 
equipment required one of the largest ex- 
hibit spaces on the floor. Many types of 
diagnostic and therapeutic equipment were 
displayed. One item which received much 
attention was the recently developed dic- 
tating and repeating instrument, about 
the size of a portable radio receiver, which 
"takes down” either words or music with 
equal ease by magnetizing a rapidly moving 
fine wire, and then, on the turn of a switch, 
“repeats it back to you.” The future 
doubtless holds many uses for this inven- 
tion. 

Kelley-Koett Manufacturing Co.: Another 
large exhibit space was used by Kelley- 
Koett for the display of equipment and 
supplies. Items such as a high-voltage 
therapy machine, Bucky motor-drive tilt 
tables, diagnostic generators and controls, 
and accessories showed that this company 
has allowed no relaxation of the high stand- 
ards of quality which it has maintained 
for years. 

Lea & Febiger, publishers, exhibited a 
selected display of their publications which 
proved of considerable interest to the physi- 
cians attending the convention. Even a 
partial list of the books exhibited would be 
too long to inelude here, but D 3 ^ke and 
Da^ddoff’s “Roentgen Treatment of Dis- 



514 


Editorial 


November 1944 


eases of the Nen^^ous System” and the 
second edition of Master’s “The Electro- 
cardiogram and X-ray Configuration of the 
Heart” were frequently examined by the 
visitors. Over fifty other works were ex- 
hibited by iS'Ir. L. E. Drury. 

Liebel-FlarsJwim Co.: The Bucky dia- 
phragms and grids which this company 
constructs for many x-ray equipment 
manufacturers are well known to all radiolo- 
gists, and were well explained at its 
booth. 

Machlett Laboratories: This exhibit in- 
cluded the introduction to the pubhc of a 
new hermetically sealed, precision type 
2,000 ,000- volt x-ray tube, of relatively 
small size considering its capacity, and a 
wonderful example of engineering and con- 
struction. It has a Vioo"^ focal spot, pro- 
viding for the first time a practical super- 
voltage x-ra}'’ tube for radiography of hear’^'- 
objects and for therapy. Special tubes 
mth ber}dlium windows, as well as Mach- 
lett rotating and stationary anode tubes, 
of a quality well known to all radiologists, 
were also displayed. 

F. Mattern Alamifaciuring Co. exhibited 
its line of up-to-date diagnostic x-ray 
equipment. Though this company is some- 
thing of a newcomer in the x-ray field, its 
products have had a good reception. It 
featured automatic controls and safety 
devices to prevent overloading of circuits. 
The number of visitors to the exhibit in- 
dicated the interest in these products. 

The Medical Bureau was efficiently 
handled by Miss Bumeice Larson and her 
co-operati\'e assistants. Inquiries for pro- 
fessional assistants and technical employees 
were handled and placement of those 
searching for opportunities was furthered. 
Those attending this type of meeting have 
found it to their advantage to be able to 
discuss such matters directly rather than 
by mail. 

National Synthetics: Products for the 
tysualization of the gallbladder were fea- 
tmed in this exhibit. Both intravenous 
and oral dye preparations, in various dis- 
pensing units, tablets, and powders were 
shown. The use of the new preparation 


“Dikol” and the gallbladder stimulant 
“Cholex” was promoted by a special offer 
on quantity purchases during the meeting. 
Of special interest was a series of fihns 
demonstrating results of a new opaque 
medium for oral administration, still un- 
marketed, which showed possibilities for 
demonstration of the genito-urinary 
system with simultaneous gallbladder 
visualization within six hours. 

Nemttan X-Ray Corporation, a new ex- 
hibitor at our meetings, showed a wide line 
of diagnostic x-ray equipment. The 
statement that none of their equipment is 
based on prewar engineering seemed war- 
ranted by its up-to-date appearance and 
operation. 

North American Philips Co., Inc.: The 
feature of this exhibit was the apparatus 
for contact and cavity therapy. This tyqie 
of equipment has recently been coming into 
use, for the treatment of many accessible 
lesions, to quite an extent, and the exhibit 
attracted much interest. 

Pako Corporation: A completely auto- 
matic processing setup which will turn out 
a finished film every minute, as long as the 
feeding device is kept loaded with exposed 
films, was an interesting exhibit demon- 
strated in motion. It would seem that this 
equipment might be the answer for a busy 
darkroom where several technicians are 
required but are not available under present 
conditions. 

Picker X-Ray Corporation: Presided 
over by the genial Mr. Picker himself, the 
Picker exhibit attracted many visitors. 
An extensive showing of equipment and 
supplies, from their smaller machines up to 
the hea\^ duty diagnostic equipment with 
their well known "Monitor” controls, was 
made. 

Powers X-Ray Products Co., manufac- 
tmers and distributors of sensitized paper, 
announced the availability of “Powers 
x-ray paper” to the medical profession at 
approximately one-half the cost of cellu- 
loid. 

Radiology: A booth was used to intro- 
duce our well knmvn journal to those not 
yet acquainted with it. Presided over ably 
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by representatives of the editorial staff, 
it was a very definite attraction. A book- 
let of “Instructions to Authors,” containing 
much useful information on the prepara- 
tion of illustrations, was a popular feature. 

Radimn Chemical Company: An exten- 
sive exliibit of instruments and applicators 
for the use of radium was shown. A new 
type of plastic applicator may well prove 
to be of considerable importance. 

Schering Corporation: The space oc- 
cupied by this corporation was used to 
demonstrate many products of interest to 
the medical profession. Hormones of vari- 
ous tj’^pes were shown. Of especial interest 
to radiologists was Neo-Iopax for intra- 
venous urography and the new Priodax for 
cholecystography. 

Sola Electric Co., manufacturers of con- 
stant voltage transformers, brought tlieir 
products directly to the attention of the 
radiologists at this meeting. These trans- 
formers are built to deliver an even flow 
of current to tlie machine with which they 
are used. The use of constant voltage 
transformers in x-ray equipment should 
prove to be of consideralile value in the 
future. 

Standard X-Ray Co. demonstrated an 
extensive line of x-ray equipment. Promi- 
nently displayed were the shock-proof 
model F-30 mobile and portable unit and 
the model F radiographic and fluoroscopic 
tilting table. 

Charles C Tliojnas, publisher, had on ex- 
hibit his latest books. Many were of 
special interest to those attending this 
meeting — to mention only two; Pancoast, 
Pendergrass and Schaeffer: “The Head 
and Neck in Roentgen Diagnosis”; 
Donaldson; “The Roentgenologist in 
Court.” 

Victor een Instrument Co. demonstrated 
their well-known x-ray measuring instru- 
ments. The Condenser R-Meter, the 120 
loineter, and the Integron III all help to 
insure the application of a safe quantity of 
x-radiation to a patient. 


Weslinglwu.se Electric and Manufacturing 
Co. required one of the largest of the ex- 
hibit spaces to demonstrate their products. 
Of especial interest were the Photo-Fluoro- 
graphic Camera, the Photo-timer con- 
structed on the Morgan-Hodges principle, 
and a new series of dental units. A view 
box bank at 120° was a change from stand- 
ard procedure. 

Wintlirop Chemical Co. exhibited Dio- 
drast, Skiodan, and other pharmaceutical 
products used by the radiologist. Excellent 
instructive brochures on “Excretion Urog- 
raphy and Retrograde Pylography” were 
available. Much interest was manifested 
in the new 70 per cent Diodrast solution, 
as used for angiography. 

Wolf X-Ray Prodticts, Inc. : An excellent 
showing of accessories of many types was 
made by this company. Protective gloves 
for use in fluoroscopy, opaque materials, 
filing equipment, and many other items 
were attractively displayed. 

Year Book Publishers: The “Handbooks 
of Roentgen Diagnosis” and “Medical 
Physics” shared top interest at this exhibit. 
Unique in the hterature, the Handbooks 
are actually x-ray atlases of convenient 
size, designed to provide the most direct 
possible presentation of the specific roent- 
gen criteria pointing to correct diagnosis. 
“Medical Physics,” edited by Dr. Otto 
Glasser, presents vital information in an 
understandable way. 

The above notes are offered in a feeble 
attempt to teU those who failed to see the 
exhibits a little about what they missed, 
so that they will not fall into the same 
error at the next meeting. 

With full know]ed^;e that I have prob- 
ably left unsaid the ll;^ngs which should 
have been said about m'^my of the exhibits, 
and with apologies in advance for so doing, 
but with deep appreciation of the excellent 
exhibits and the co-operative exhibitors, 
this is respectfully submitted. 

W. R. Scott, M.D., 

Chairman, Commercial Exhibits Committee 
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The Refresher Courses 


Reservations prior to and registrations 
during the Joint Meeting of the American 
Roentgen Ray Society and the Radiological 
Societ}^ of North America resulted in a 
grand total of 854 applicants for the Re- 
fresher Courses. Included in this group 
were registrants from 47 states and the 
District of Columbia, from Brazil, Canada, 
Chile, Cuba, Mexico, Peru, and Puerto 
Rico, truly a grand representation of both 
Americas. A large proportion of attend- 
ants at the Courses were members of one 
or both of the participating societies, man}’’ 
were members of the Armed Services, 
and man}’^ others attended as non-mem- 
ber, paying guests. 

The excellent attendance at all the 
Courses speaks highly for this type of pro- 
gram and for the high caliber and excep- 
tional talent of the members of the faculty. 
The three panels presented Sunday after- 
noon Avere faced with capacity crowds, 
200 each for the course on Neurological 
Lesions and the Physics program, and 400 
for Diseases of the Esophagus, Stomach 
\ and Duodenum. Sunday evening, 200 
(capacity) attended the Panel on Carci- 
noma of the Breast, while a tremendous 
turnout of nearly 600 attended the Film 
Reading Session. All of these courses 
were well given and equally ivell received. 
We have heard nothing but praise for the 
program, thanks to all who participated 
and particularly to Drs. Fay Squire, T. J. 
Wachowski, R. S. Landauer, T. Leucutia, 
M. C. Sosman, Ross Golden, and E. P. 
Pendergrass for their part in the arrange- 
ments. The very excellent Film Read- 
ing Session would not have been possible 
witliout the University of Pennsylvania 
film projector. This instrument permitted 
film presentations that could be clearly 
seen throughout the Red Lacquer Room. 
The Committee is deeply indebted to 
Gene Pendergrass for its use. 

A completely filled program of five 
courses was presented each morning, Mon- 
day through Friday, making, ivith tlie 


Sunday Panels, a total of 28 courses. 
It would be impossible to say that any one 
course was better received than any other, 
since every audience was enthusiastic. 
The largest week-day attendance recorded 
was for the Gastro-Intestinal series, all of 
which were held in the Grand Ball Room. 
These were given as follows, Gallbladder 
and Pancreas, B. R. Kirklin, M.D., Duo- 
denal Lesions, F. E. Templeton, M.D., 
Small Intestine, Ross Golden, M.D., Colon, 
Harry M. Weber, M.D., Acute Abdominal 
Disorders, Leo G. Rigler, M.D. 

Chest pathology was well covered, 
with courses in the Pneumonias, ivith 

L. R. Sante, M.D., Lesser Circulation, W. 
Walter Wasson, M.D., Mediastinum, L. W. 
Paul, M.D., and Tuberculosis, C. C. 
Birkelo, M.D. A two-day course of ex- 
ceptional merit — “Four Rare Diseases: 
Clinical, Pathological and Roentgenologi- 
cal Aspects (Acute Disseminated Lupus; 
Periarteritis N odosa ; Erythema N odosum ; 
Sarcoidosis) — ^was presented by M. C. 
Sosman, M.D., Howard Armstrong, M.D., 
and Orville Bailey, M.D. 

Problems in Therapy and Physics were 
next in line; the faculty was well pleased 
and the attendants were most complimen- 
tary. These courses began ivith Practical 
Problems in Dosage Measurement by 
Edith H. Quimbyq Sc.D., followed by 
Radium Physics, K. E. Corrigan, Ph.D.; 
Electronics in Radiology, Otto Glasser, 
Ph.D.; Roentgen Therapy for Infectious 
Processes, W. C. Popp, M.D., Biologic 
Reactions of Tissue to Radiation, Maj. M. 
Friedman, Radiotherapy’- of Hodgkin’s Dis- 
ease and Lymphosarcoma, Maurice Lenz, 

M. D., and Carcinoma of the Uterus Avith 
H. E. Schmitz, M.D,, and J. F. Sheehan, 
M.D. The only^ regrets on tliese courses 
came about through the unavoidable over- 
lapping of some of them, thus limiting 
selections to one a day. 

The Roentgenology'- of the Urinary’^ 
Tract, another two-day course, Avas Avell 
covered by E. P. Pendergrass, M.D., G. W. 
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Chamberlin, M.D., and P. Boland Hughes, 
M.D., a group of about 275 attending each 
session. In addition to radiologists, a 
number of genito-urinary surgeons reg- 
istered for tliis course, and all were well 
pleased. 

Courses onother subjectsincluded Pelvim- 
etry by Fred 0. Coe, M.D.; Diaphrag- 
matic Hiatus Hernia, Max IHtvo, M.D.; 
Roentgen Differentiation of Abdominal 
Tumors, Samuel Brown, M.D.; Low Back 
Pain, H. E. Potter, M.D.; Gynecography, 
R. A. Arens, M.D., and I. F. Stein, M.D., 
completing a well-rounded program. 

The attendance at some of the courses 
was unusualty large. This, however, was 
made necessary by the unexpectedly — but 
nevertlieless -welcome — ^large total regis- 


tration for both the meeting and for the 
courses. On the fortunate side of the 
picture was the fact that the Palmer House 
was able to provide two such adequate 
rooms as the Red Lacquer Room and the 
Grand Ball Room, thus averting disap- 
pointment to the many applicants. 

The success of this series of Refresher 
Courses is a source of real enjoyment to 
the members of the Committee and to 
botli of the participating societies. May 
there be many, many more programs of 
this type and may they be even more suc- 
cessful. 

B. R. Kirklin, M.D. 

Ira H. Lockwood, M.D. 

Lester A. Smith, M.D. 

Warren W. Furey, M.D,, Chairman 
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TECHNICIANS WANTED 

The Editor has received from the Public Relations 
Office of the U. S. Army Recruiting Service a 
communication urging the enlistment of x-ray tech- 
nicians in the Woman’s Army Corps (WACS). The 
aim is to recruit 22 ,000 medical technicians of various 
types, including x-ray technicians, by Jan. 1, 1945. 

“Qualifications include the following: American 
citizenship; 20-49 years of age, inclusive; satis- 
factory rating on the Army mental test ; good health ; 
no children under 14 years of age. Educational 
qualifications vaiy^ with the type of job; however, 
in ever}"- case the applicant must be at least a high 
school graduate. 

"Women who are eligible for these positions will 
be sent to either Fort Oglethorpe, Georgia, or Fort 
Des Moines, Iowa, for six weeks’ basic training. 
If they have had the technical training and neces- 
sar}' experience at the time of their enlistment, they 
will be assigned, upon completion of basic training, 
to medical jobs in Army hospitals either in this cotm- 
tiy' or overseas. If they have not been technically 
trained, they may be sent to Army schools where 
they will be instructed for medical positions at Army 
expense. 

"The Army conducts medical schools for women 
who are high school graduates even though they 
have had no medical training or experience. The 
following Army schools are now open: Dental 
Technician School (three months’ course); X-ray 
Technician School (12 weeks’ comse; qualifications 
include high school courses in physics); Medical 
Laborator}" Technician School (13 weeks’ course); 
Medical Technician School (8 weeks’ course); 
Surgical Technician School (8 weeks’ course). 

“Women who join the Army receive all the bene- 
fits accruing to men in the Service, including post- 
war security through the GI Bill of Rights. 

“Thousands of injured men are coming back 
from the fronts, and the longer the war lasts, the 
more WACS will be needed to help doctors and 
nurses care for these soldiers who have given so 
much for an .American victor}'.’’ 

ERRATUM 

A regrettable error occtus in the paper by Capt. 
Peter Zanca and Lieut.-Col. Frederick K. Herpel — 
“A Statistical Analysis of 100,000 Examinations of 
the Chest by the Photoroentgen Method’’ — in the 
August issue of R^vdiology. The rejection rates 
for white and colored soldiers were unfortunately 
figured on an incorrect basis. The columns headed 
Rejection Rates per Thousand in Tables II, III, V, 
and VI (pages 123-126) should be corrected to read 
as follows: 


Table 

II 


Table 

III 


Col. 

White 

Total 

Col. 

White 

Total 


. 0.04 

0.02 

0.01 

... 

0.01 


... 

... 

... 

0.04 

0.02 


0.02 

0.01 

0.16 

6.26 

o'.k 

6.01 

0.04 

0.03 

1.61 

1.82 

1.71 




0.27 

0.21 

0.25 


« • « 

. . . 

0.20 

0.10 

0.16 




0.25 

0.26 

0.26 


• • ■ 

• • p 

0.03 


0.02 



> . > 

0.01 

6.62 

0.02 




0.05 

0.06 

0,06 



... 

0.01 

0.02 

0.02 




2.66 

2.83 

2.74 


0.13 

0.06 




6.01 


0.01 

0.07 

0.13 

0.10 

0.03 

6.02 

0.03 

0.62 

0.79 

0.70 




1.12 

1.44 

1.27 



. . . 

1.81 

2.37 

2.07 

0.59 

0.17 

0.35 

0.05 

0.15 

0.10 

0.71 

0.22 

0.49 




0.03 

0.02 

0.03 

4.53 

5.35 

4.91 

0.11 


0.06 




0.05 

6.08 

0.07 

1 




0.02 

0.01 




6.01 


0.01 

1 



1.50 

0.79 

1.18 




Table V 


Table VI 


Col. 

White 

Total 

Col. 

White 

Total 




0.03 

0.02 

0.03 

6.03 

6.62 

6.03 



6 .’ is 

0.03 

0.06 

0.05 

o.ii 

6.15 

0.07 


0.04 

0.66 

0.24 

0.47 

0.49 

6.70 

0.59 

0.84 

0.30 

0.60 

0.12 

0.06 

0.10 

2.62 

0.68 

1.74 

0.78 

0.30 

0.57 

1.13 

0.17 

0.70 

0.16 

0.08 

0,13 

0.22 

0.04 

0.14 

0.07 

0.04 

0.06 

0.01 


0.01 

0.01 

0.02 

0.02 

0.03 

6.62 

0.03 

0.01 

0.02 

0.02 

0.01 


0.01 

0.55 

0.41 

0.49 

0.01 


O.OI 

0.34 

0.15 

0.26 

— 


3.87 

0.09 

0.04 

0.07 

5.72 

1.64 

0.07 

0.02 

0.05 




0.14 

0.15 

0.26 




0.01 


0.01 




0.77 

6.70 

0.74 




0.11 

0.04 

0.08 




0,03 


0.02 





6.62 

0.01 




6.07 

0.04 

0.06 




4.05 

2.94 

3.55 





In Table IV, the last line, showing the rejection 
rate per thousand, should be corrected to read.Ju 
Column 1 (Active), Col. 2.66, Wh. 2.83, Total 2.74, 
in Column 2 (Arrested), Col. 1.81, Wh. 2.37, Total 
2.07; in Column 3 (Questionable Activity), Col. 
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0 05 Wli. 0.15, Total 0.10; in Colunm 4 (Total), 
Col.'4.53, Wh. 5.35, Total 4.01. 

The authors greatly regret the neccssitj- of tlicsc 
corrections. 

Books Received 

Books received are acknowledged under this head- 
ing, and such notice may be regarded as recognition 
of tlie courtesy of the sender Reviews will he jiub- 
lished in Uie interest of our readers and as space 
permits. 

Metastases, MediciM. and .Surgical. By Mal- 
FORD W. Thewlis, M.D., Attending Specialist in 
General IMcdicine, United States Public Health 
Hospitals, New York City; Attending Physician, 
Soutli County Hospital, Wakefield, Rhode Island; 
Special Consultant, Rhode Island Department 
Public Health; Author Care of the Aged (Geria- 
trics), Preclinical Medicine. Foreword by 
Hubert A. Royster, A.B., M.D., F.A.C.S., 
Honoran' Chief Surgical Service, Re.v Hospital; 
Chief-of-Staff, St. Agnes Hospital; Consulting 
Surgeon, Dix Hill State Hospital; Fellow Ameri- 
can Board of Surgery, Raleigh. A volume of 230 
pages, with 13 illustrations. Published by the 
Charlotte Medical Press, Charlotte, N. C., 1944. 
Price So .00. 

The Medical Annual 1944. A Ye.\r Book of 
Treatment and Piu\CTiTioNER’s Index. Edi- 
tors: Sir Henry Tidy, K.B.E., M.A., M.D. 
(Oxon.), F.R.C.P., and A. Rendle Short, M.D., 
B.S., B.Sc., F.R.C.S. Published by John Wright 
& Sons Ltd., Bristol, and Simpkin hlarshall 
(1941) Ltd., London. 

Book Reviews 

Radiation and Climatic Therapy of Chronic 
Pulmonary Diseases, ivith Special Refer- 
ence TO Natural and Artificial Heliother- 
apy, X-Ray Therapy, and Climatic Therapy 
OF Chronic Pulmonary Diseases and All 
Forms of Tuberculosis. Edited by Edgar 
Mayer, M.D., F.A.C.P., F.A.C.C.P., Assistant 
Professor of Clinical Medicine, Coniell University 
Medical College, New York City; Attending 
Physician New York and Memorial Hospitals; 
fecial Pulmonary Consultant, New York State 
Department of Labor; Formerly Member Faculty 
Trudeau School for Tuberculosis; Director (ex 
urbe) Northwoods and Will Rogers Tubereulosis 
Sanatoria, Saranac Lake, New York; Consultant 
on Tuberculosis to tlie Government of Cuba; 
oard Member of the Finlay Institute of the 
fflericas. With the collaboration of the fol- 


lowing contributors: Louis Beardslee Baldwin, 
Irvin I.- Balensweig, Alfred Lee Briskman, Wil- 
liam Chang, Anthony C. Cipollaro, William W. 
Coblcntz, Lloyd F. Craver, Martin Dworkin, 
Earl C. Elkins, John N. Hayes, Ira I. Kaplan, 
H. I-Iaig Kasabach, Eugene Kisch, Frank H. 
Krusen, Henr}' Laurens, Maurice Lenz, Horace 
LoGrasso, Harriet C. McIntosh, Clarence A. 
Mills, Leroy ,S. Peters, Homer L. Sampson, Stan- 
ley L. Wang. A volume of 393 pages, with 46 
illustrations. Published by The Williams and 
Wilkins Company, Baltimore, 1944. Price S5.00. 

This timely and excellent monograph covers the 
whole field of climatic and radiation tlierapy of chest 
diseases, with special stress on pulmonar}^ and extra- 
puhnonap,- tuberculosis. Chapters are included on 
the ph 3 ’^sics and physiologic action of light, and the 
various sources of artificial light therapj’^ are dis- 
cussed in detail with technic and dosage as applied 
to tuberculous involvement of the different organs 
of the bodv. In the chapters on solar radiation and 
climatotherap\', the climatic conditions of the better 
known tuberculosis resorts throughout tlie countr}' 
are presented. These data should be helpful in 
selecting a resort for the patient. 

The x-raj- therapy of chronic non-tuberculous 
mediastinal and pulmonarv' disease is also discussed. 
While this form of therapy in most chest diseases is 
largely on an empirical basis, unquestionably bene- 
ficial results have at times been obtained. Pressure 
symptoms resulting from enlarged mediastinal lymph 
nodes generally respond to radiation therapy. For 
each disease, technic and dosage are given. 

In view of the definite increase in the incidence of 
cancer of the lung, the essay on x-ray therapj' for 
intrathoracic tumors is particularly timely. Em- 
phasis is placed on the importance of histologic di- 
agnosis before instituting either operative or x-raj^ 
therapj". If this is established, the choice between 
surgerj’ and irradiation is simplified. 

As frequently’ happens, the medical pendulum has 
swung to extremes in the use of climatotherapy. It 
is not so long since climate was regarded as the most 
important factor in the treatment of pulmonary 
tuberculosis. The tendency today is to attribute 
little if any value to it. This monograph stresses 
the therapeutic value of climate and light in prop- 
erly selected cases. In pulmonary’ tuberculosis, 
for instance, the importance of a qualitative diag- 
nosis is highly’ emphasized. Exudative or caseous 
lesions are likely to break doivn under light tlierapy. 
The fibrotic or productive lesions usually’ respond 
favorably’. The selection of light therapy is alway’s 
an individualized procedure, requiring time and 
effort on the part of the physician to determine dos- 
age and the kind and source of light. Precise in- 
formation is given on how to determine skin and 
constitutional reactions and how these factors in- 
fluence dosage and choice of therapy. 

The book will be found valuable for reference. 
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Sooner or later, a physician is consulted as to the 
advisability of change of climate or use of helio- 
therapy. Exact information on these points is 
available in this monograph. Finally, Afayer’s 
resrune on climatic, x-ra}', and light therapy of 
chronic pulmonary diseases and all forms of tubercu- 
losis will be formd decidedly helpful in assessing 
tliese factors in relation to the person and his disease. 

The A'Iodern AIanagement of Colitis. By J. 
Arnold Bargen, Af.D., AI.S., F.A.C.P., Chief of 
the Section on Intestinal Diseases, Division of 
A'ledicine, A'layo Clinic; Associate Professor of 
Medicine, Alayo Foundation, Rochester, Min- 
nesota; Secretary, American Gastroenterological 
Association; Vice-Chairman, Section on Gastro- 
enterolog}' and Proctology, American Medical 
Association. A volume of 322 pages, with 148 
figures. Published by Charles C Thomas, 
Springfield, 111. Price .$7.00. 

This book reflects the enormous experience of the 
author in the diagnosis and treatment of ulcerative 
colitis. At the outset he distinguishes between so- 
called “mucous colitis,” which “actually should 
never masquerade under the name of ‘colitis’," 
and true ulcerative colitis. He includes an excellent 
chapter on the former condition under the heading 
“The Irritable Colon,” with appropriate emphasis 
on the treatment of the emotionally unstable patient 
and a timel}* consideration of the use of laxatives, 
enemas, and colonic irrigations. 

Ulcerative colitis is helpfully classified under nine 
headings: (1) thrombo-ulcerative colitis of strepto- 
coccal origin; (2) regional (segmental) ulcerative 
colitis; (3) a type not distinguishable pathologically 
from the second type but tending to involve the 
rectum, with or without involvement of segments 
higher in tlie colon; (4) tuberculous ulcerative coli- 
tis; (5) amebic ulcerative colitis; (6) colitis associ- 
ated with dietary' deficiencies; (7) a type due to the 
virus of venereal tymphogranuloma; (8) a type 
associated with allergj'; (9) the type occiuring as a 
late phase of bacillary d 3 ^senter}L To each of these 
a chapter is devoted, with a discussion of the causa- 
tive factors, diagnosis, and treatment, including 
surgical indications. 


A final chapter enumerates the conditions to be 
differen dated from colitis, including polyposis, cancer, 
regional enteritis, diverticulosis and diverticulitis, 
food poisoning, parasitic diseases, appendicitis, 
deficiency diseases, volvulus and intussusception, 
benign strictiue, and gallbladder disease 

Appropriate cases are presented to demonstrate 
the points made in the author’s discussion and 
numerous illustrations show the pathologic and 
roentgen findings. 


X-Ray Examination of the Stomach. A De- 
scription OF THE Roentgenologic Anatomy, 
Physiology, and Pathology of the Esophagus, 
Stomach, and Duodenum. By Frederic E. 
Templeton, M.D., Head of the Department of 
Roentgenology, The Cleveland Clinic. A volume 
of 516 pages, with 287 reproductions of x-ray 
plates. Published by the University of Chicago 
Press, Chicago, 111. Price $10.00. 

Doctor Templeton’s new volume dealing with the 
roentgen examination of the upper digestive tract 
will be a valuable addition to the library of every 
roentgenologist. As in rnost modem radiological 
textbooks, considerable emphasis is placed on ana- 
tomical, physiological, and clinical features. Most 
of the diseases that involve the upper digestive tract 
are described in detail, and in each instance the 
attempt is made to correlate the anatomic and patho- 
logic changes with the diagnostic evidence furnished 
by the screen and film. The discussion of the various 
lesions involving the esophagus, stomach, and duo- 
denum is preceded by chapters on the normal findings 
in these organs and the basic principles of interpreta- 
tion. 

The book is of special value because of its presen- 
tation of the more recent developments in gastric 
roentgenology, such as mucosal studies and the film- 
ing fluoroscope. A full description is given of the 
various steps of the fluoroscopic examination, includ- 
ing relief technic and the use of compression in dem- 
onstrating the mucosal pattern. A chapter is de- 
voted to the filming fluoroscope. 

The book is amply illustrated and provided with 
an adequate index. 





RADIOLOGICAL SOCIETIES OF NORTH AMERICA 


Editor’s Note . — Will secretaries of societies please co- 
operate by sending information to Howard P. Doub, 
M.D., Editor, Henry Ford Hospital, Detroit 2, Mich. 


UNITED STATES 


Radiological Society of North America. — Secretary, D. S. 
Childs, M.D., 607 Medical Arts Building, Syracuse 2, 
N. Y. 

American Roentgen Ray Society. — Secretary, Harold 
Dabney Kerr, M.D., Iowa City, Iowa. 

American College of Radiology. — Secretary, Mac F. 

Cabal, 540 N. Michigan Ave., Chicago 11, 111. 
Section on Radiology, American Medical Association . — 
Secretary, U. V. Portmann, M.D., Cleveland Clinic, 
Cleveland 6, Ohio. 

ARKANSAS 

Arkansas Radiological Society. — Secretary, J. S. Wilson, 
M.D., Montieello. Meets every three months and 
annually at meeting of State Medical Society. 

CALffORHIA 

California Medical Association, Section on Radiology . — 
Secretary, Earl R. Miller, M.D., University of California 
Hospital, San Francisco, Calif. 

Los Angeles County Medical Association, Radiological 
Section. — Secretary, Roy W. Johnson, M.D., 1407 South 
Hope St., Los Angeles. Meets second Wednesday of 
each month at County Society Building. 

Pacific Roentgen Society. — Secretary, L. Henry Garland. 
M.p., 450 Sutter St., San Francisco. Meets annually 
during meeting of California Medical Association. 

San Diego Roentgen Society. — Secretary, Henry L. Jafle, 
M.D., Naval Hospital, Balboa Park, Calif. Meets 
first Wednesday of each month. 

San Francisco Radiological Society. — Secretary, Martha 
Mottram, M.D., Suite 1789, 450 Sutter St., San Fran- 
cisco. Meets monthly on third Thursday at 7:45 p.m., 
in Toland Hall, University of California Hospital, from 
January to June; at Lane Hall, Stanford University 
Hospital, July to December. 

COLORADO 

Denver Radiological Club. — Secretary, A. Page Jackson, 
Jr., M.D., 304 Republic Bldg., Denver 2. Meetings 
third Friday of each month at the Denver Athletic 
Club. 

CONNECTICUT 

Connecticut State Medical Society, Section on Radiology. 

■ Secretary, Max Climan, M.D., 242 Trumbull St., 
Hartford 3. Meetings bimonthly, second Thursday. 

FLORIDA 

Florida Radiological Society. — Secretary-Treasurer, 

Charles M. Gray, 306 Citizens Bldg., Tampa 2. 

GEORGIA 

Georgia Radiological Society. — Secretary-Treasurer, 
James J. Clark, M.D., 478 Peachpee St., N. E., 
Atlanta 3. Meetings twice annually, in November and 
at the annual meeting of State Medical Association. 

ILLINOIS 

Chicago Roentgen Society. — Secretary, Warren W. 

7144 Jeffery Ave., Chicago 49. Meets 
at the Palmer House, second Thursday of October, 
November, January, February, March, and April. 


Illinois Radiological Society. — Secretary-Treasurer, Wil- 
liam DeHollander, M.D., St. Johns’ Hospital, Spring- 
field. Meetings quarterly by announcement. 

Illinois State Medical Society, Section on Radiology . — 
Secretary, Fay H. Squire, M.D., 1753 W. Congress St., 
Chicago 12. 

INDIANA 

The Indiana Roentgen Society. — Secretary-Treasurer, 
Harold C. Ochsner, M.D., Methodist Hospital, Indian- 
apolis 7. Annual meeting in May. 

IOWA 

The Iowa X-ray Club . — Holds luneheon and business 
meeting during annual session of Iowa State Medieal 
Society. 

KENTUCKY 

Kentucky Radiological Society. — Secretary-Treasurer, 
Sydney E. Johnson, M.D., Louisville City Hospital, 
Louisville. Meeting annually in Louisville, third 
Saturday afternoon in April. 

LOUISIANA 

Louisiana Radiological Society. — Secretary-Treasurer, 
Johnson R. Anderson, M.D., North Louisiana Sani- 
tarium, Shreveport. Meets annually at same time as 
State Medical Society. 

Shreveport Radiological Club. — Secretary-Treasurer, R. 
W. Cooper, 940 Margaret Place. Meetings monthly 
on the second Wednesday, at the offices of the various 
members. 

MARYLAND 

Baltimore City Medical Society, Radiological Section . — 
Secretary, Walter L. Kilby, M.D., 101 W. Read St., 
Baltimore 1. Meets third Tuesday of each month. 
MICHIGAN 

Detroit X-ray and Radium Society. — Secretary-Treasurer, 
E. R. Witwer, M.D., Harper Hospital, Detroit 1. Meet- 
ings first Thursday of each month from October to May, 
inclusive, at Wayne County Medical Society club 
rooms, 4421 Woodward Ave., Detroit. 

Michigan Association of Roentgenologists.— Secretary- 
Treasurer, E. M. Shebesta, M.D., 1429 David Whit- 
ney Bldg., Detroit. Meetings quarterly by announce- 
ment. 

MINNESOTA 

Minnesota Radiological Society. — Secretary, A. J. 
Stenstrom, M.D., Minneapolis General Hospital, Min- 
neapolis 26. Meetings quarterly. 

MISSOURI 

Radiological Society of Greater Kansas City. — Secretary, 
Arthur B. Smith, M.D., 306 E. 12th St., Kansas City, 
Mo. Meetings last Thursday of each month. 

The St. Louis Society of Radiologists. — Secretary, E. W. 
Spinzig, M.D., 2646 Potomac St. Meets on foiurth 
Wednesday of each month except June, July, August, 
and September, at a place designated by the president. 

NEBRASKA 

Nebraska Radiological Society. — Secretary, F. L. Sim- 
onds, M.D., 1216 Medical Arts Bldg., Omaha 2. Meet- 
ings third Wednesday of each month at 6 p.m. in either 
Omaha or Lincoln. 

NEW ENGLAND 

New England Roentgen Ray Society (Maine, New Hamp- 
shire, Vermont, Massachusetts, and Rhode Island). — 
Secretary-Treasurer, George Levene, M.D., Massachu- 
setts Memorial Hospitals, Boston, Mass. Meets 
monthly on third Friday at Boston Medical Library. 
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NEW JERSEY 

Radiological Society of New Jersey. — Secretary, H. R. 
Brindle, M.D., 501 Grand Ave., Asbury Park. 
Meetings at Atlantic City at time of State Medi- 
cal Society and midwinter in Newark as called by 
president. 

NEW YOBK 

Associated Radiologists of New York, Inc., — Secretary, 
William J. Francis, M.D., 210 Fifth Ave., New York 
City. Regular meetings the first Monday evening of 
the month in March, May, October, and December. 
Brooklyn Roentgen Ray Society. — Secretary-Treasurer, 
Leo Harrington, M.D., 880 Ocean Ave., Brooklyn 26. 
Meets fourth Tuesday of every month, October to April. 
Buffalo Radiological Society. — Secretary-Treasurer, 
Joseph S. Gianfranceschi, M.D., 610 Niagara St., 
Buffalo 1. Meetings second Monday evening each 
month. October to May, inclusive. 

Central New York Roentgen Ray Society. — Secretary- 
Treasurer, Carlton F. Potter, M.D., 425 Waverly Ave., 
Syracuse 10. Meetings are held in January, May, and 
October, as called by Executive Committee. 

Long Island Radiological Society. — Secretary, Marcus 
Wiener, M.D., 1430 48th St., Brooklyn 19. Meetings 
fourth Thursday evening each month at Kings County 
Medical Bldg. 

New York Roentgen Society. — Secretary, Ramsay Spill- 
man, M.D., 115 E. 61st St., New York 21, N. Y. 
Rochester Roentgen-ray Society. — Secretary, Murray P. 
George, M.D., 260 Crittenden Blvd., Rochester 7. 
Meetings at convenience of committee. 

NORTH CAROLINA 

Radiological Society of Norik Carolina. — Secretary- 
Treasurer, Major I. Fleming, M.D., 404 Falls Road, 
Rocky Mount. Meeting with State meeting in May, 
and meeting in October. 

NORTH DAKOTA 

North Dakota Radiological Society. — Secretary, L. A. 
Nash, M.D., St. John’s Hospital, Fargo. Meetings 
by announcement. 

OHIO 

Ohio Radiological Society. — Secretary, Henry Snow, 

M. D., 1061 Reibold Bldg., Dayton 2. Next meeting will 
be hdd at the time and place of the annual meeting of 
the Ohio State Medical Association. 

Cleveland Radiological Society. — Secretary-Treasurer, 
Don D. Brannan, M.D., 11311 Shaker Blvd., Cleveland 
4. Meetings at 6:30 p.m. on foiurth Monday of each 
month from October to April, inclusive. 

Radiological Society of the Academy of Medicine (Cin- 
cinnati Roentgenologists). — Secretary-Treasurer, Sam- 
uel Brown, M.D., 707 Race St., Cincinnati 2. Meet- 
ings held third Tuesday of each-month. 

PENNSYLVANIA 

Pennsylvania Radiological Society. — Secretary-Treasurer, 
L. E. Wurster, M.D., 416 Pine St., Williamsport 8. The 
Society meets annually. 

The Philadelphia Roentgen Ray Society. — Secretary, 
Robert P. Barden, M.D., 3400 Spruce St., Philadelphia 4. 
Meetings held first Thursday of each month at 8:15 
P.M., from October to May, in Thomson Hall, College 
of Physicians, 21 S. 22nd St., Philadelphia. 

The Pittsburgh Roentgen Society. — Secretary-Treasurer, 
Lester M. J. Freedman, M.D., 4800 Friendship Ave., 
Pittsburgh 24, Pa. Meetings are held on the second 
Wednesday of each month at 4:30 P.Jt., from October 
to June, at the Pittsburgh Academy of Medicine, 322 

N. Craig St. 


ROCKY MOUNTAIN STATES 

Rocky Mountain Radiological Society (North Dakota 
South Dakota, Nebraska, Kansas, Texas, Wyoming, 
Montana, Colorado, Idaho, Utah, New Mexico).— 
Secretary, A. M. Popma, M.D., 220 North First St. 
Boise, Idaho. 

SOUTH CAROLINA 

South Carolina X-ray Society. — Secretary-Treasurer 
Robert B. Taft, M.D., 103 Rutledge Ave., Charleston 16. 
Meeting in Charleston on first Thursday in November, 
also at time and place of South Carolina State Medical 
Association. 


TENNESSEE 

Memphis Roentgen Club. — Chairmanship rotates 
monAly in alphabetical order. Meetings second Tues- 
day of each month at University Center. 

Tennessee Radiological Society. — Secretary-Treasurer, 
J. Marsh Fr&re, M.D., 707 Walnut St., Chattanooga. 
Meeting annually with State Medical Society in April, 

TEXAS 

Texas Radiological Society. — Secretary-Treasurer, Her- 
man Klapproth M.D., Sherman. 

VIRGINIA 

Virginia Radiological Society. — Secretary, E. Latane 
Flanagan, M.D., 215 Medical Arts Bldg., Richmond 19. 

WASHINGTON 

Washington State Radiological Society. — Secretary-Treas- 
urer, Thomas Carlile, M.D., 1115 Terry Ave., Seattle. 
Meetings fourth Monday of each month, October 
through May, at College Club, Seattle. 

WISCONSIN 

Milwaukee Roentgen Ray Society. — Secretary-Treasurer, 
C. A. H. Fortier, M.D., 231 W. Wisconsin Ave., Mil- 
waukee 3. Meets monthly on second Monday at the 
University Club. 

Radiological Section of the Wisconsin State Medical 
Society. — Secretary, Russell F. Wilson, M.D., Beloit 
Municipal Hospital, Beloit. Two-day annual meet- 
ing in May and one day in connection with annual 
meeting of State Medical Society, in September. 

University of Wisconsin Radiological Conference. 
Secretary, E. A. Pohle, M.D., 1300 University Ave., 
Madison 6, Wis. Meets every Thursday from 4 to 5 
P.M., Room 301, Service Memorial Institute 


CANADA 

La Sdciete Canadienne-Fran^aise d' Electrolagie 
Radiotogie Midicales. — General Secretary, Orig^ne Du- 
fresne, M.D., Institut du Radium, Montreal. Meet- 
ings are held the third Saturday of each month, gen- 
erally at the Radium Institute, 4120 East Ontario 
Street, Montreal; sometimes, at homes of members. 


CUBA 

Sociedad de Radiologia y Fisioterapia de Cuba. 
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ROENTGEN DIAGNOSIS 


THE HEAD AND NECK 

Pnetimoencephalography in the Study of the 
Sequelae of Head Injuries. Frank H. Mayfield and 
Joseph C. Bell. South. M. J. 37: 142-149, March 1944. 

This paper deals with the fundamental principles of 
pneumo-encephalography. It sets forth a simple 
technical procedure and describes, with several illustra- 
tions, a few of the diagnostic roentgenologic criteria of 
post-traumatic encephalopathy. 

The patient is prepared with pentobarbital sodium 
and morphine sedation and brought for examination 
with an empty stomach. A special cassette-holding 
device, attached to the tube housing, facilitates the 
procedure by maintaining a fixed distance measurement 
and eliminates the hazard of exposing the technician. 
With a well co-ordinated team, the procedure can 
easily be completed in less than one-half hour. The 
authors believe that this examination should nol be 
done in the presence of increased intracranial pressure. 

Failure of the ventricles to fill is not a reliable indica- 
tion of disease, since a second injection will often result 
in a normal outline. Enlargement of cerebral fissures 
is of little diagnostic value unless associated with 
ventricular deformity or displacement. Ssnnmetrical 
enlargement of the ventricles is, of course, strongly sug- 
gestive of an obstructive lesion which may require 
surgical treatment. A similar picture is produced by 
diffuse cerebral atrophy. Unilateral hydrocephalus 
without displacement generally means local cerebral 
atrophy on the affected side. If the ventricular system 
is shifted toward the dilated ventricle, the condition is 
due to a meningocerebral scar or great loss of cerebral 
substance, as in compound injuries with infection. 

Porencephaly may be found in traiunatic epilepsy 
or post-concussion states. This term is used to cover 
all cystic defects communicating with the ventricular 
system, congenital or acquired. Enlargement of the 
third ventricle alone is generally to be disregarded. 
Gas over the cerebellum is indicative of cerebellar 
atrophy but this condition is extremely rare except as a 
part of a generalized atrophy. The cisterna magna 
varies considerably in size in normal subjects and such 
variations must not be interpreted too closely. 

As regards therapeutic benefits from encephalog- 
raphy, the authors are of the opinion that occasionally 
temporarj' symptomatic relief is obtained but that the 
procedure is not justified for this purpose. 

Max Mass, M.D. 

Osteochondroma of the Base of the Skull. Lester 
S. King and James Butcher. Arch. Path. 37: 282-285, 
April 1944. 

The case of osteochondroma of the base of the skull 
here presented is unusual in that the neurologic symp- 
toms were not displayed until terminally. 

A 26-year-old man with a history of intermittent 
peptic ulcer for five years was admitted to the hospital 
for treatment of gastric distress. Roentgen studies of 
the gastro-intestinal tract showed a non-obstructive 
duodenal ulcer. The patient complained, also, of a 
vague headache. Routine roentgen e.xaraination of 
the sinuses incidentally revealed a large irregular mass, 
extending upward from the right lateral margin of the 
sella turcica. In spite of the location of the tumor in 


the region of the chiasm, the fundi, visual fields, and 
the eye movements were entirely normal. About four 
weeks after the onset of the headache, the patient 
suddenly collapsed and died with signs of cerebral 
(subarachnoid) hemorrhage. At autopsy, the mass 
apparent on the roentgenogram proved to be an osteo- 
chondroma of the sphenoid bone. 


THE CHEST 

Pulmonary Conditions in Rejectees: Analysis of 
2,270 Selectees Rejected for Pulmonary Conditions in 
the Induction Centres of Massachusetts. David 
Zacks and Robert W. Hyde. Am. Rev. Tuberc. 49: 
332-342, April 1944. 

An analysis is presented of 2,270 men rejected or 
deferred for military service because of pulmonary 
conditions discovered on miniature x-ray films. Of 
these, 1,385, or 66 per cent, had a clinical follow-up 
study after the original x-ray examination. The major- 
ity of the lesions found were tuberculous, either of the 
reinfection or primary type. The non-tuberculous 
lesions were largely bronchiectasis, silicosis, sarcoidosis, 
non-tuberculous fibrosis, and pulmonary abscess. 
Three hundred and ninety-five men were listed as 
"pulmonary suspects,” and 160 of these were success- 
fully followed and studied. It was found that 86, or 
54 per cent of this number, had pulmonary tuberculosis, 
while the others showed normal chests, healed primary 
tuberculosis, or non-tuberculous pulmonary disease. 

In the group in whom pulmonary tuberculosis was 
diagnosed on the original study, follow-up examina- 
tions revealed an error of commission of 5 per cent. 
Also, the differentiation between a primary and a re- 
infection type of lesion could not always be made with 
certainty when the lesion was early and active. At 
this stage it was difficult to determine whether or not 
the lesion was tuberculous, since an acute or subacute 
atypical pneumonia may present a similar appearance. 
It is recommended that these patients should be put 
to bed and then observed monthly with x-ray studies. 
The acute non-tuberculous lesion will usually clear 
within three months. Lesions persisting longer than 
three months, or showing spread, should be regarded 
as tuberculous. 

Sixty-six per cent of the cases of pulmonary tubercu- 
losis discovered were previously unknown, while 34 
per cent had been reported to the Board of Health. 
According to the stage of disease, there were 67 per 
cent minimal lesions, 23 per cent moderately advanced, 
and 10 per cent advanced. The order of this distribu- 
tion by stages is the reverse of that usually found in 
sanatorium admissions. L. W. Paul, jSI.D. 


Primary Atypical Pneumonia, Etiology Unknown. 
John H. Dingle el al. Am. J. Hyg. 39: 67-128, 
January; 197-268, March; 269-336, May, 1944. 

This is a full report of a study of primarj' atypical 
pneumonia made at Camp Claiborne, La,, previously 
reported more briefly by the same writers in War 
Medicine (3: 223-248, 1943) and abstracted in Radi- 
ology (42: 407, April 1944). Appended to this pres- 
entation arc tables of the clinical, roentgenological. 
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and laboratory findings, accounts of serologic studies, 
bronchoscopic examinations, and complement-fixation 
tests for Q fever, and an autopsy report of one case. 

Diagnosis and Treatment of Bronchiogenic Cysts of 
the Mediastinum and Limg. Robert K. Brown and 
Laurence L. Robbins. J. Thoracic Surg. 13: 84-105, 
April 1944. 

This paper is a review of 21 bronchiogenic cysts of 
the lung and mediastinum. Twelve were in the medi- 
astinum and 9 in the lung. The symptoms depend on 
the location and size of the cysts and the presence or 
absence of infection. Pain is the most common com- 
plaint. followed by cough, expectoration, hemoptysis, 
and dysphagia. The preoperative diagnosis depends 
largely on roentgen examination. The mediastinal 
cysts may be anywhere in the mediastinum and arc 
smooth and round, often attached to the trachea or 
main bronchi. Unless the cyst communicates with 
the bronchus and shows a fluid level, a malignant tumor 
cannot be definitely excluded, making surgery almost a 
necessity. Lung cysts are also smooth and round and 
are most often in the lower part of the chest. vSurgical 
removal is the treatment of choice. 

Case histories are presented for all 21 patients, and 
representative roentgenograms are reproduced. 

Harold O. Peterson, M.D. 

Intrathoracic Neurogenic Tumors. Edward M. 
Kent, Brian Blades, Anibal Roberto Valle, and Evarts 
A. Graham. J. Thoracic Surg. 13: llG-161, April 1944. 

The authors studied 18 proved and 3 presumptive 
cases of intrathoracic neurogenic tumors. Abstracts 
of all these cases are presented together with roentgeno- 
grams, photographs of the gross specimens, and photo- 
micrographs for many of them. In addition, 105 cases 
from the literature are listed. Forty-one per cent of 
the authors’ series and 37 per cent of the reported cases 
were considered to be malignant, in spite of the com- 
mon belief that these tumors are benign. The most 
common tumor in the posterior mediastinum is one of 
neurogenic origin. Among 101 reported cases, there 
were only 2 examples in the anterior mediastinum . 

Symptoms may be absent or there may be pain, 
dyspnea, cough, stridor, and hoarseness. The tumors 
are usually single, rounded and smooth in outline. 
There may be rib erosion. A lobulated appearance 
suggests rapid growth. A pleural effusion does not 
definitely indicate malignancy. Radiation therapy 
IS of no value, the only effective treatment being sur- 
gical removal. Harold O. Peterson, M.D. 

Carcinoma of the Lung in a Ten Year Old Negro 
Boy. Bela Halpert and Peter E. Russo. Arch. Path. 
37: 290-293, April 1944. 

According to Ochsner and DeBakey (Arch. Surg. 42: 
409, 1941) carcinoma of the lung metastasizes most 
Irequently to the regional lymph nodes, next most 
frequently to the liver, third to the skeleton, and fourth 
to the adrenal glands. In the case reported here, in a 
ten-year-old Negro boy, skeletal involvement was the 
dominant feature and there was no metastasis to either 
the liver or the adrenals. Skeletal lesions produced 
>y pulmonary cancer are usually osteolytic, destroying 
ony structure and pattern. In the present case the 
growth seemed to be osteoplastic, filling the marrow 


spaces, which were separated by broad and intact 
lamcllas, and broadening the periosteal zones. Death 
occurred about eight months after the onset of ssrmp- 
toms. 

Roentgenographic Demonstration by Diodrast of the 
Pleural Walls in Open Empyema. Joseph Gordon. 
J. Thoracic Surg. 13: 162-165, April 1944. 

Because of the difficulty of completely outlining an 
empyema pocket by means of iodized oils, the authors 
have used either diodrast in a 35 per cent solution or 
skiodaii in acacia. This material is sprayed into the 
empyema cavity with the aid of a nebulizer connected 
to a small air pump. About 10 c.c. of solutionis used. 
The procedure so far has been employed only in open 
pleural cavities. The spray coats the walls, w'hich then 
show' up clearly on the roentgenogram. 

Harold O. Peterson, M.D. 

Encapsulated Pleural Effusion Due to Heart Failure: 
Report of Two Cases. Abraham H. Russakoff and 
Tobias Weinberg. New' England J. Med. 230: 379- 
381, March 30, 1944. 

Less than 50 cases of encapsulated pleural effusion 
due to heart failure have been reported in the literature. 
The first ease w’as found and proved at autopsy in 
1912. This condition has been considered rather rare, 
but iu a series of 368 cases of heart failure, 35 per cent 
were found to have x-ray evidence of simple hydro- 
thorax, and among these were 11, or 8 per cent, with 
interlobar effusions. 

Roentgenologically effusions in the interlobar spaces 
may appear round, ovoid, band- or wedge-shaped. 
They are best demonstrated by both postero-anterior 
and lateral views of the chest. 

According to Stein and Schwedel (Am. Heart J. 10: 
230, 1934), in the hydrothorax of cardiac decompensa- 
tion some of the fluid may seep into the interlobar 
fissure and remain after obliteration of the pleural space 
has occurred following organization of fibrin. 

Two case reports are presented with roentgenograms 
demonstrating the encapsulated pleural effusion. 

John B. McAneny, M.D. 


THE DIGESTIVE SYSTEM 

Roentgenological Appearance of the Gastrointestinal 
Tract in Scleroderma. Clayton H. Hale and Richard 
Schatzki. Am. J. Roentgenol. 51: 407-420, April 1944. 

The roentgen appearance of the gastro-intestinal 
tract in 22 patients with scleroderma is described. In 
7 of the group, examination of the esophagus was made 
because of dysphagia. The remaining 15 had no 
definite symptoms referable to the esophagus and were 
examined routinely for the purpose of this study. Five 
of the 7 patients eomplaining of dysphagia, and 8 of 
those w'ho w'ere without subjective symptoms showed 
roentgenologic abnormalities. 

While some variation occurred, the appearance in 
the esophagus follow'ed a certain pattern. There W'as 
delay in the passage of the barium from the pharynx 
to the stomach, and in some cases complete emptying 
of the esophagus was delayed for as much as half an 
hour. As a rule, the barium passed into the stomach 
as a slow but fairly constant trickle. In several pa- 
tients the low'er end of the esophagus appeared slightly 
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exercise, in certain positions, or on coughing or sneezing, 
are important evidence when present. 

The objective findings can be divided into back find- 
ings and radicular findings. Usually the patient as- 
sumes a protective posture, but pain in the back will 
occur on quick, unprotected motion. Forward bending 
is limited to 50 or 75 per cent of normal, while hyperex- 
tension is limited variably and lateral bending moder- 
ately. Not infrequently the patient may notice a lo- 
calized area of paresthesia below the knee, taking the 
form of tingling, burning, electric shock, or a feeling of 
thickness of the skin. Compression of the fifth lumbar 
root by the fourth lumbar disk may produce either 
hypesthesia or paresthesia of the great toe and antero- 
lateral leg. A paresis of the extensors of the great toe 
or the tibialis anterior may be noted when the muscles 
of the leg are tested under weight-bearing. Rarely the 
ankle jerk may be diminished. Herniation of the lum- 
bosacral disk with pressure on the first sacral root may 
produce paresthesia or hypesthesia of the lateral foot 
and posterolateral leg. The ankle jerk is usually di- 
minished or absent, while there may be a slight paresis 
of the Achilles muscle group. 

Because of the increasing accuracy of clinical exam- 
ination, contrast myelography is used much less fre- 
quently than formerly. In the group of patients with 
less conclusive findings, however, this procedure is 
required to prove or disprove a disk lesion . Pantopaque 
is favored as a contrast material because of its low vis- 
cosity, which facilitates examination of the entire 
spine and demonstration of small irregularities, and the 
ease of aspiration following completion of the procedure. 
Lipiodol is more difficult to aspirate and is usually less 
completely removed from the spinal canal. With air 
the entire spine is not examined, the contrast is poor, 
and small irregularities are not demonstrated. With 
thorotrast, severe after effects are occasionally noted 
and the procedure for drainage is complicated. 

The puncture is made in the mid-line at the site of 
the suspected lesion, and the pantopaque (3 c.c.) is 
slowly injected after a free flow of cerebrospinal fluid is 
obtained. The stylet is then replaced, and the patient 
is examined fluoroscopically on the tilt table in the 
prone position. Numerous spot films are made with 
the pantopaque balanced opposite each of the lower two 
intervertebral disks and with the sacral sac completely 
filled by having the patient stand upright. After fluor- 
oscopy is completed and the spot-films checked for 
satisfactory exposure, the pantopaque may be aspi- 
rated by bringing the table to such an angle that the 
point of the needle is in the center of the column. As- 
piration will either be possible with a minimal force, or 
completely impossible. 

Partial hemilaminectomy is regarded as the routine 
treatment. Operation in the sitting position is pre- 
ferred, as flexion of the lumbar spine and rveight-bear- 
ing bring out the herniated cartilage more prominently. 

The satisfactory results obtained have been adequate 
repayment for the pains taken in accurate diagnosis. 

Ellwood W. Godfrey, M.D. 


Acute Suppurative Arthritis of the Hip in Child- 
hood. Peter E. Russo. Am. J. Roentgenol. 51: 447- 
454, April 1944. 

Acute suppurative arthritis of the hip in childhood is 
discussed from the standpoint of (1) anatomical factors, 
(2) types of arthritis, (3) bacterial characteristics, and 


(4) roentgenologic aspects. This is a relatively fre- 
quent disease of childhood and early adolescence. 
In the author’s series of 40 cases in children under fif- 
teen there were 22 males and 18 females; 27 of the pa- 
tients were from ten to fourteen years old. 

In the primary typeof acute suppurative arthritis, the 
infection attacks the synovial or perisynovial structures. 
In the secondary type the location is primarily intra- 
osseous and the joint is affected by spread or extension 
of the bone infection. The primary type is in most in- 
stances of streptococcal origin and usually subsides 
within five weeks. The affected hip in many cases re- 
gains its normal range of motion. The secondary type 
is usually due to staphylococcal infection and tends to 
run a long drawn out course. Draining sinuses may 
take months or years to heal. Range of motion is in 
most cases seriously impaired, and ankylosis and de- 
formities of the hip result in the majority of cases. 

Roentgenograms are invaluable in detecting the pres- 
ence of arthritic lesions of the hip, in following the dif- 
ferent phases, and in evaluating the end-result. The 
early stages are manifested by narrowing of the joint 
space, which occurs as early as five days after onset of 
the disease. Another early roentgen finding, described 
by Chont (Radiology 38: 708, 1942), consists in a lat- 
eral and upward subluxation of the femoral head. This 
differs from the findings encountered in congenital dis- 
location by the associated sdft-tissue swelling of the pel- 
vic girdle and the ground-glass appearance of the bone, 
which is usually of normal and uniform density in the 
congenital cases. In early hip infection, the epiphyses 
of the femoral heads are equally well developed but 
differ in density. When the disease is primarily intra- 
osseous, the bone lesions may not be identified on the 
roentgen film for ten or fifteen days after the onset. 
Evidences of osteomyelitis then make their appearance. 

The primary type of arthritis occurs mostly in chil- 
dren under two years of age. The secondary type is 
much more common, the most frequent sites of the in- 
traosseous lesion being the femoral neck, the ilium, the 
ischium, and pubis, in the order mentioned. 

L. W. Paul, M.D. 


THE GENITO-URINARY TRACT 

Incidental Findings in Urograms Concerning the 
Uterus. J. T. Marr and U. V. Portmann. Am. J- 
Roentgenol. 51: 426-433, April 1944. 

The shadow of the dye-filled urinary bladder often 
varies in shape in men and women. In the former the 
upper surface usually is convex, while in females it fre- 
quently is concave. This observation suggested that 
the concave impression was due to the uterus. To 
confirm this hypothesis 50 urograms of men were stud- 
ied to determine the usual shape of their bladders. 
The majority were convex across the fundus but a few 
were flattened or slightly irregular. Five hundred un- 
selected urograms of women -were then examined to 
study the impression of the uterus on the bladder, and 
the findings were correlated with case histories and pel- 
vic examinations. 

It was found that the size, shape, and position of the 
uterus and the presence of pathological conditions in the 
pelvis could often be determined by the contour 
impression on the bladder seen in the urogram. Ab- 
sence of a uterine impression on the bladder may be 
explained on the basis of (a) too small a uterus, {b) 
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retroflexion or retroversion of the uterus, (c) aljsencc of 
the uterus, as a result of hysterectomy, (</) atrophy of 
the uterus after a natural or induced menopause, (c) 
overdistention of the bladder with opaque medium. 
Wien the concave impression on the bladder is visible, 
its width is a good indication of the width of the uterine 
fundus. Occasionally, the fundus can be seen even in 
plain roentgenograms as a soft-tissue sliadow. All 
patients had urograms made at five-, fifteen-, thirty-, 
and sixty-minute intervals, the last giving the most 
information because the bladder usually contained 
more opaque medium and uterine impressions were 
deeper. It is probable that urograms made in the up- 


right position would give more accurate information 
since the uterus would fall more heavily upon the blad- 
der. In certain cases cystograms may be indicated for 
the specific purpose of studying uterine impression and 
roentgenoscopy while the bladder is filling might be of 
value. 

The information obtained concerning the size and 
shape of the uterus may be of clinical importance, since 
manual pelvic examinations, even by physicians with 
experience, do not always agree as to uterine size, and 
in some patients it is difiicult to do pelvic examinations 
and obtain even a rough estimate of the size or position 
of the uterus. L. W. Paul, M.D. 


RADIOTHERAPY 


MALIGNANT NEOPLASMS 

Treatment of Cancer of the Larynx by Roentgen 
Irradiation: Report of Five Year End-Results. John 
V. Blady and W. Edward Chamberlain. Am. J. Roent- 
genol. 51: 481-495, April 1944. 

In an analysis and five-year-survival study of 30 
cases of cancer of tlie larynx treated during the years 
1931 to 1937 in the Department of Roentgenology and 
Radium Therapy of Temple University Hospital 
(Philadelphia), 23 (04 per cent) were classed as intrinsic 
and 13 (30 per cent) as extrinsic. Metastases were in- 
frequent in cancer of the intrinsic larynx ; only 4 of the 
23 patients presented metastases on admission, while 
in 2 metastases developed later in the course of the dis- 
ease. In the extrinsic group, metastasis is more com- 
mon; 0 of the 13 patients showed metastatic lesions at 
the time of admission. None of the patients having 
proved cervical metastases on admission survived. 
For the 17 patients with intrinsic cancer without metas- 
tasis at any time during the course of the disease, the 
five-year survival rate was 71 per cent. In the compar- 
able group of extrinsic cases, numbering 7, there were 3 
five-year survivals (43 per cent). 

The daily dose of radiation was 125 r, measured in 
air, delivered through 10 X 10-cm. fields to each side 
of the neck at a rate of 5 to G r per minute. A total of at 
least 3,000 r was delivered to each skin field, requiring 
a minimum of twenty-four consecutive days for the 
completion of treatment. The physical factors were 
180 kv. constant potential, 5 ma., 50 cm. target-skin 
distance, and 2 mm. copper plus 1 mm. aluminum filtra- 
tion. It was found that the upright position was more 
comfortable for the patient and allowed more accurate 
centering, and after 1935 this position was used, the 
head being supported by a head rest fastened to the 
back of an ordinary chair. Also during the latter 
part of the period, the use of large rectangular fields 
"■as discontinued and interchangeable circular metal 
cones, varying in diameter from 6.5 to 10 cm., were em- 
ployed. With these smaller fields the cutaneous reac- 
tion may be as severe as with the large fields, but the 
area and volume of tissue involved are much less; thus, 
arger tumor doses may be administered without pro- 
ucing severe local and generalized constitutional 
reactions. Because the use of small cones requires ac- 
curate localization of the radiation beam, the anatomic 
ocation of the lesion should be carefully centered on 
e skin of the neck after thorough localization of the 
csion by direct vision or palpation. The accuracy of 
e centering may be checked by exposing a roentgeno- 
gram, using the therapy machine for this purpose. 


The various reactions and complications of treatment 
encountered in this series are discussed in some detail. 
Methods for relieving the discomfort accompanying the 
unavoidable skin and mucous membrane reaction are 
described. L. W. Paul, M.D. 


Roentgen Rays in the Treatment of Carcinoma of the 
Bronchus, with an Analysis of 69 Cases Treated in the 
State of Wisconsin General Hospital from 1933 to 1943. 
Ernst A. Pohle and Evelyn L. Siris. J. Thoracic Surg. 
13: 67-83, April 1944. 

Sixty-nine cases of carcinoma of the lung treated by 
roentgen rays are reviewed. Of these, 42 were far ad- 
vanced, with metastases before the diagnosis was made. 
For the more favorable cases the treatment factors 
were as follows: 400 kv.; 5 ma.; 60 cm. distance; 
half- value layer in Cu, 2.4 mm.; 200 r daily to each of 
two portals, 10 X 10 cm. to 15 X 15 cm., anteriorly 
and posteriorly ; total dose in air 2,400 to 3,000 r to each 
portal, or in the average 21-cra. chest a tumor dose of 
2,500 r, which the authors indicate is a carcinocidal 
dose. Six weeks or so later a second series of 1,500- 
2,000 r in air is given to each of two portals anteriorly 
and posteriorly. Further treatment is then given in 
small amounts, not less than three months apart. The 
authors advise against large fields and against treating 
infected areas. In advanced cases, in debilitated pa- 
tients, 800-1,600 r is given to each of two portals to 
alleviate symptoms. In cases with widespread me- 
tastases 1,200-1,600 r in air is given to two opposing 
fields for relief of pain. 

One patient survived six and one-half years after 
diagnosis; only 5 lived over two years. The authors 
conclude that the greatest value of radiation therapy in 
patients with carcinoma of the bronchus lies in its pal- 
liative effect. Only occasionally can a five-year survival 
be achieved. Harold O. Peterson, M.D. 


TECHNIC, DOSAGE, APPARATUS 

Use of Wedge Filters in Deep X-Ray Therapy. F. 
Ellis and H. Miller. Brit. J. Radiol. 17: 90-94, March 
1944. 

For the treatment of tumors near the surface, such 
as one side of the floor of the mouth, the ethmoid 
region, the middle ear, the vulva, the anus, and the 
brain, the use of wedge-shaped filters is advocated. 
Wood or brass is used in the filter. The field produced 
has an asymmetrical distribution of radiation. De- 
pending on the location, the wedge-filtered fields are 
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used at right angles to each other or directly opposite. 
They may sometimes be advantageously combined 
with a conventionally filtered field. One particular 
advantage is that whatever the combination the depth 
dose falls off rapidly at the edge of the field. Typical 
depth distribution curves are given. 

Sydney J. Hawley, M.D. 

A Dosage System for Linear Gamma-Ray Sources. 
D. E. A. Jones. Brit. J. Radiol. 17: 46-47, February 
1944. 

For treating lesions like carcinoma of the rectum, 
uterus, etc., where the area treated approximates a 
cylindrical surface, an approximately uniform dose 
may be obtained by axially placed spaced radium. 
Graphs are presented for determining the amount of 
spacing of the radium source for various sizes of 
cylinders. Stoney J. Hawley, M.D. 


Time Intensity Factor in X-Ray Irradiation. Pt. I. 
The Influence of the Overall Time. Edith Paterson. 
Brit, J. Radiol. 17: 26-30, January 1944. 

Experiments in vitro on fibroblasts of the chick 
embryo, varying the over-all time but keeping the 
total dose constant, show that there is no significant 
difference in the radiation effect in short over-all times. 
Increasing the over-all time to four days decreases the 
survival rate of the fibroblasts, but there is no signifi- 
cant difference produced by various spacings of the 
sessions. Increasing the over-all time to twenty-one 
days, with eleven sessions, was found to produce the 
greatest effect. 

These experiments indicate that prolonging the 
over-all time with suitable splitting offers advantages 
over short-time irradiation. The survival times are 
more homogeneous and the lethal effect is enhanced. 

Sydney J. Hawley, M.D. 


EXPERIMENTAL STUDIES 


Retention of Radioactive Phosphorus when Ad- 
ministered in Different Chemical Forms. Shields 
Warren and Russell F. Cowing. Cancer Research 4: 
113-115, February 1944. 

The efficacy of radioactive phosphorus as a ther- 
apeutic agent in some types of leukemia and allied 
diseases has been demonstrated. The form in which 
radioactive phosphorus has thus far been administered 
is the dibasic sodium phosphate (NajHP'Oi), Since 
this is not readily prepared chemically, since the half 
life of radioactive phosphorus is limited (14.3 days), 
and since the services of skilled chemists are difficult 
to obtain at the present time, it has become of practical 
importance to determine whether or not more easily 
prepared forms containing the phosphate acid radical 
are satisfactory for therapeutic use. Radioactive 
phosphorus in the form of magnesium ammonium 
phosphate and of phosphoric acid was used for this 
study. No reactions were encountered with the 
intravenous administration of these two compounds. 

The amounts of radioactive phosphorus administered 
ranged from 130 to 3,850 mc. in the case of Na:HP'04, 
from 1,100 to 3,900 /ic. in the case of MgNH4P'04, 
and from 1,000 to 4,000 in the case of H3P'04. 
All measurements represent microcurie equivalents 
and were made with a modified Geiger counter checked 
against the Lauritsen type electroscope as modified by 
Hudson and Cowing. 

The retention of the radioactive phosphorus was 
practically identical regardless of which of the three 
compounds was used. In the case of dibasic sodium 
phosphate and in the case of phosphoric acid, one in- 
stance each of poor retention was encountered, in the 
former unexplained and in the latter due to extensive 
intestinal hemorrhage. The therapeutic effect of these 


three compounds in the treatment of leukemia has been 
indistinguishable. 

If it is necessary to conserve time in the prepa- 
ration of radioactive phosphorus for therapeutic use, 
H3P'04 or MgNH4P'Oi may be substituted for 
Na2HP'04 as the vehicle of administration. 


Comparative Studies on the Radiosensitivity of 
Normal and Malignant Cells in Culture. II. The De- 
,layed Lethal Effect. L. Doljanski, G. Goldhaber, and 
L. Halberstaedter. III. Further Studies on the In- 
hibitory Effect of X-Rays on Cell Outgrowth. G. 
Goldhaber, L. Doljanski, and L. Halberstaedter. 
Cancer Research 4: 106-109, 110-112, February 1944. 

In a previous communication (Cancer Research 2: / 
28, 1942. Abst. in Radiology 39: 252, 1942) the authors^ 
showed that the "immediate lethal dose" of x-rays for 
rat sarcoma cells m vitro is the same as that for norma! 
rat fibroblasts. Doses of 200,000 r uniformly and 
immediately check all cell outwandering in cultures 
of normal as well as neoplastic cells. Further studies on 
radiosensitivity of normal and malignant cells showed 
that a dose of 2,000 r rendered prolonged cultivation of 
the irradiated cultures uniformly impossible, while the 
effect of smaller doses was inconstant. On this basis the 
minimal delayed lethal dose of x-rays for rat sarcoma 
cells cultivated in vitro is given as 2,000 r. This is 
less than half the equivalent dose for norma! ^hm^' 
fibroblasts, whose proliferative capacity is irreversibly 
checked only after irradiation with 5,000 r. The 
minimum dose of x-rays that causes appreciable in- 
hibition of growth rate in a sarcoma cell culture was 
found to be 500 r. The corresponding dose for norma 
chicken fibroblasts is 2,500 r. 
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X-Ray Evidence of Old Forgotten 

or Previously Undiagnosed Fractures^ 

J. E. HABBE, M.D., and H. H. WRIGHT, M.D. 

Milwaukee, Wis. 


W HEN A PATIENT sustains a fracture, 
Tvill he know it (a) at once or (b) some 
time later? Certainly it is a concept 
rather regularly accepted by the laity that 
when a bone is broken there is consider- 
able pain, and more or less dysfunction is 
also to be expected. Medical opinion 
would accept this concept as true in the 
large majority of cases, but every physi- 
cian seeing injury cases has the experience 
of occasionally finding fractures which 
have escaped clinical diagnosis altogether 
and of noting complete lack of immediate 
disability and relative absence of pain in 
some of these patients. 

The location of the fracture and the im- 
portance of the bone affected in permitting 
free function of the part are undoubtedly 
significant factors. The pain threshold of 
the individual is another important con- 
sideration in determining whether or not 
medical attention and diagnosis are sought, 
leading to an immediate diagnosis of frac- 
Religious convictions may at times 
militate against prompt diagnosis. We 
have seen several fractures undiagnosed 
for months, the chief factor contributing to 
the delay being the religious faith of the 
patient, which encouraged him to get along 
■without a physician’s attention. 

of Twenty-ninth Annual Meeting 

Til ^“'ological Society of North America, Chicago, 
m., Dec. 1-2, 1943. 


That every fracture must immediately 
cause the patient considerable pain, so that 
he will probably remember the time and 
circumstances of the injury throughout 
the remainder of his life, and that self- 
noted disability will follow, more or less 
promptly, are often argued by attorneys in 
court or before industrial commission ex- 
aminers when a diagnosis of fracture has 
first been made months or even years after 
its occurrence. If the client can honestly 
testify that he has no recollection of having 
previously injured his wrist, chest, ankle, 
or other part, or of receiving any treatment 
for fracture or serious injury, and the medi- 
cal witness testifies that the radiographic 
studies point clearly to an ancient, pre- 
viously undiagnosed fracture, the attorney 
will sometimes attempt to belittle the 
medical evidence by asking confidently, for 
the benefit of the jury, or commissioner, 
and his client: “Don’t you think. Doctor, 
that if my client did fractime this wrist 
years ago, as you contend, he certainly 
would be able to remember that fact now 
and he would smely have consulted a doc- 
tor?’’ 

.It is our impression that it is not unu- 
sual for certain fractures, notably of the 
carpal scaphoid, the mid and lower ribs, 
the metatarsal, metacarpal, and phalan- 
geal bones, to pass undiagnosed and un- 
treated as fractures. Some of these missed 
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Old, unrecalled healed fracture of 

Uth rib (arrows) and fresh fracture of 10th rib (circled) 
following a recent fall. Old rib injuries stoutly denied. 


diagnoses are followed by excellent func- 
tional recovery, and later only radiographic 
deformities can be found as positive evi- 
dence of an old healed fracture. In such 


history and the x-ray findings, there is 
nothing very unusual about most of the 
fractures discussed, in this paper. They 
occur in the usual location in bones com- 
monly involved in fractures, and their 
manner of healing has been, in most in- 
stances, according to the usual pattern. 



cases no one is the "loser.” When, how- 
ever, a carpal scaphoid fracture, for ex- 
ample, is diagnosed for the first time only 
years after the original injury, following 
further trauma, considerable dissatisfac- 
tion on the part of the claimant and his 
attorney is likely to follow if the gradu- 
ally evolved deformity or dysfunction is 
not fuUy compensated for financially. It is 
under such circumstances as these that the 
attorney will attempt to discredit the tes- 
timony of the radiologist, industrial sur- 
geon, or orthopedist, who states with 
conviction and complete honesty that the 
fracture revealed is an old one, dating back 
at least a year or more, leading gradually 
to the development of secondary traumatic 
arthritis and/ or nutritional disturbance 
with gradually increasing pain and dys- 
function. 

Except for the discrepancy between the 


Fig. 2. Case 2: Old, unrecalled, previously un- 
diagnosed fractures of 6th and 7th ribs, left. No pre- 
vious chest injuries recalled or admitted. 

The chief purpose in presenting this ma- 
terial is to emphasize the occasional lack of 
correlation between past history and medi- 
cal care on the one hand and the x-ray 
findings on the other. So regularly have 
we been taught to be guided by the history 
and, often very properly, to disregard labo- 
ratory or x-ray findings when they are in 
disagreement with cHnical observations and 
history, that we tend to overemphasize the 
reliance to be placed on the latter. These 
cases show either that there may be failure 
of memory of the incident or accident 
which caused the fracture revealed months 
or years later in the x-ray studies, or, what 
is probably the more usual correct expla- 
nation, that there was not sufficient pain 
or dysfunction to impress the circumstance 
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Fig. 3. Case 3; A. Essentially normal ebest. B. Same chest approximately two years later, showing healed 
fracture of right 8th rib. In testimony before an Industrial Commission the patient denied any recollection of 
chest injury, though this must have occurred less than two years earlier as proved by serial films. 


indelibly upon the patient’s mind. The nat- 
ural healing which followed, despite lack 
of physician-attention resulted in complete 
recovery or in sufficiently complete re- 
covery for the time being to make it im- 
possible at the later date to correlate the 
x-ray evidence of an old fracture uith the 
exact time of its occurrence and the exact 
circumstances under which it was sustained. 

Rib fractures are a bit different from 
other fractures. Some physicians contend 
that if an injury is sustained to the chest 
wall, barring concurrent intrathoracic 
trauma, it makes little difference, except 
for medicolegal purposes, whether or not a 
diagnosis of rib fracture or fractures is es- 
tablished, since treatment to relieve the 
pain, by strapping, is quite the same 
whether a fracture is radiographically 
demonstrated or is left unstudied. This 
attitude we consider outmoded, particu- 
larly if any question of compensation is 
involved, both because of occasional intra- 


thoracic complications, which cannot al- 
ways be diagnosed clinically, and because 
of the possibility of a late claim for the ac- 
tivation or aggravation of a pre-existing 
tuberculosis or other chronic disease, the 
presence of which was not studied carefully 
at the time of the injury. We hold that 
in all injuries to the thoracic cage, except 
possibly those low down posteriorly, over 
the level of the 11th and 12th ribs, beneath 
which no portions of the intrathoracic 
structures lie, the patient should have the 
benefit of at least a single rapid-exposure 
postero-anterior teleroentgenogram of the 
entire chest for the purpose of lung and 
heart study, so that the presence of any 
pre-existing pulmonary or demonstrable 
cardiovascular lesion may be recorded at 
the time of checking the ribs and other 
bony structures for fractures. Only by 
making this a routine, will the radiologist 
or industrial physician be in a position to 
evaluate the relationship between the 
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Fig. 4. Case 4; A. Recent fracture of upper sternum, not previously recognized or suspected, revealed by 
x-ray study because of breast nodule. The patient, a 13-year-old boy, had fallen five weeks previously but had 
no recollection of striking any part of the chest wall. 

B. Film made five months later, showing mature healing of sternum fracture, proving finally its occurrence 
shortly prior to first x-ray study. 


chest injury and a subsequently develop- 
ing tuberculosis or other intrathoracic 
disease process which later may become 
manifest clinically. 

Fractures occurring under unusual cir- 
cumstances, as, for example, complete 
transverse fracture through the mid por- 
tion of the patella in a young adult as a 
result of muscle pull only, with no direct 
blow to the part, may conceivably be 
missed because the history may be some- 
what misleading to the physician with no 
previous experience of fracture from this 
cause alone. Such fractures, however, if 
amenable to correct physical diagnosis, 
would not go unrecognized and unstudied 
radiographically. 

Fractures occurring in patients with 
syphilis of the central nervous system or 
other disease which may make for a high 
threshold of pain perception may be 
missed even though there is a history of 
trauma adequate to produce fracture, if the 


physical examination gives no suggestive 
findings. Such patients may be dismissed 
as having contusion or sprain only, until 
some later occasion justifies radiography 
and reveals the previously missed fracture, 
now an ancient one. 

Sometimes it is simple stubbornness on 
the part of the patient, in holding to his 
original self-diagnosis of “nothing broken,” 
which sustains him in his decision to do 
without medical care; or, rarely, where 
so-called minor injuries may be handled 
by an industrial nurse, the decision may be 
made by her that a physician’s attention is 
not necessary. 

Jordan-Narath (2) discussed at some 
length fractmes which are missed radio- 
graphically if examination is done too soon, 
inadequately, or inexpertly. He placed 
no emphasis, however, on ancient frac- 
tures revealed by x-ray study, for which no 
history of injury was obtainable. 

Owen (4) points out the likelihood of 
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overlooking a fracture in one part of the 
body (for example, tlie spine) when a frac- 
ture elsewhere focuses the attention of the 
examiner at that level (for example, the 
femur or tibia) because of greater pain and 
deformity, but he, too, makes no mention 
of encountering positive evidence of old 
healed or unhealed fracture where no his- 
tory of injury was recalled. 

Lancer (3) stated a principle fifteen 
years ago, now rather generally accepted 
by radiologist, orthopedist, and industrial 
surgeon alike, that ‘‘in many cases the 
x-ray diagnosis is the sole proof of fracture,” 
but, Hke others, he had apparently not 
been impressed with the occasional lack 
of correlation between the roentgen evi- 
dence of old fracture and the patient’s past 
history. 

OLD CHEST INJURIES 

Radiologic differentiation between nor- 
mal chests and ‘‘healtliy adult” chests has 
long been recognized and understood by 
radiologists. A Ghon’s focus, calcified 
hilar or mediastinal lymph nodes, pleural 
adhesions affecting the diaphragm, and 
slight thickening of the interlobar or apical 
pleura, have all been accepted as changes 
which may be present singly or in combina- 
tion and still permit the interpretation of 
‘‘healthy adult” chest. We believe one 
could add to this list the observation of old 
healed fracture or fractures of the ribs or 
clavicle, which will sometimes be found 
w-here there is no recalled history of pre- 
vious diagnosis of fracture or treatment for 
such an injury. 

Localized deformities and thickenings 
characteristic of old healed fracture of one 
or more ribs have been found in the usual 
areas of rib fracture; namely, in the region 
of the angle or in the axillary portion. 
Some patients are in the higher age groups, 
and it is possible that the absence of a his- 
tory of injury may be merely a matter of 
failing memory; in a larger number we be- 
lieve that it is simply a case of a rib frac- 
ture having occurred (the same holds true 
for the clavicle or sternum, though less 
requently), which was evaluated by the 




Fig. 5. Case 5: Previously unrecognized fracture 
of the manubrium. The patient had sustained a com- 
pression fracture of the 4 th dorsal vertebra upon which 
clinical interest was centered. 

patient or his parents as being not suffi- 
ciently serious to warrant medical atten- 
tion and diagnosis. As previously stated, 
we recommend that all patients with chest 
injuries which for medicolegal or other 
reasons are considered sufficiently impor- 
tant to justify x-ray examination, be given 
the benefit not only of regional study of the 
ribs suspected of fracture, but also of at 
least a single teleroentgenogram of the 
entire thorax, as a matter of record in the 
event of a subsequent claim for the activa- 
tion or aggravation of intrathoradc dis- 
ease. 

Case 1 (Fig. 1): Old healed fracture of 11th rib 
(arrows) and fresh fracture of 10th rib (circled) pos- 
teriorly. One day prior to x-ray study the patient, 
aged 44, pulled over a barrel and fell against a crate. 
Former rib injuries were stoutly denied. When did 
the 11th rib fracture occur? Obviously 7 tot as a 
result of this recent injury, but certainly as a result 
of some earlier unrecalled trauma, perhaps in child- 
hood. 

Case 2 (Fig. 2) : Old, unrecalled, undiagnosed 
fractures of left 6th and 7th ribs. Figure 2 is a pre- 
employment chest film of an industrial worker aged 
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62. The only recalled injury was a smashed right 
thumb twenty years earlier. There had been no pre- 
vious x-ray examination of the chest. 

Case 3 (Fig. 3) : Recent healed fracture of 8th rib, 
with 110 admitted history of injury. A foundry em- 
ployee, aged 48, had serial x-ray examinations of the 
chest during exposure to dust as a chipper and 
grinder. Figure 3A, taken July 29, 1939, shows a 
normal thoracic cage. Figure 3B, taken March 3, 
1941, shows a healed fracture of the right 8th rib 


of less than two years’ duration. Yet the 
obtainable history is inconsistent with the 
positive x-ray findings, and in the light of 
“objective evidence’’ it must be adjudged 
misleading and unreliable. 

Case 4 (Fig. 4): Recent, previously unrecognized 
fracture of uppermost segment of the body of the ster- 
num. A 13-year-oId boy had a chest examination 



Fig. 6. Case 6 ; previously undiagnosed fracture of the carpal scaphoid. 

Sprain" of wrist 30 years ago. No previous roentgen study. 


posteriorly, near the angle, with a trace of downward 
displacement of the anterior fragment. No history- of 
injury to the chest wall, recalled or admitted by the 
claimant (who had silicotic fibrosis), was obtained by 
several medical examiners in preparation for an in- 
dustrial commission hearing. 

Comment on Case 3: This case is an in- 
stance where serial x-ray studies proved 
that the injurjr causing the rib fracture was 


because of a small lump in the left breast, near the 
nipple. A lateral film taken routinely revealed a 
slightly depressed greenstick fracture of the upper 
sternum. A “retake” history disclosed a g\-mnasiuni 
injtmy- five weeks previously, when the patient 
dropped from parallel bars. No blow to the chest 
wall over the sternum was recalled (instance of 
fracture as a result of involuntary deep “breath- 
catching”?). Re-examination four months later 
(Fig. 4B) showed the fracture of the sternum (not 
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suspected or clinically diagnosed prior to x-ray 
study) to be completely healed, proving its occur- 
rence to have been shortly before the original x-ray- 
study. 

Case 5 (Fig. 5): Previously unrecognized healing 
fracinre of the manubrium. The patient, about four 
weeks previously, had fallen down the cellar stairs, 
injuring the upper spine. The head and neck were 
carried sharply forward, and a fracture of the spine 
in the upper dorsal region was suspected. X-ray ex- 
amination showed a compression fracture of the 4th 
dorsal vertebra plus an undiagnosed fracture of the 
manubrium, witli overridijig of the fragments. 

Comment on Case 5: This is an example 
of one fracture producing gross deformity, 
evident on physical examination, leading 
the attention away from a second fracture 
causing little or no deformity. 


OLD UPPER EXTREMITY INJURIES 

Undoubtedly tlie most important and 
most frequent fracture in the upper ex- 
tremity — from the standpoint of the loss 
of function — to go unrecognized for years 
and to show lack of correlation of x-ray 
findings and an adequate history of pre- 
vious injury dating sufficiently far back, 
is that of the carpal scaphoid or navicular 
bone. In our experience, which includes 
both hospital and private practice and a 
fair amount of consultation work on cases 
which have been studied roentgenologically 
elsewhere, about three old scaphoid frac- 
tures (a majority of these being previously 
undiagnosed) are seen to every fresh scaph- 
oid fracture. Unquestionably it would 
help the average examiner caring for in- 
dustrial injuries if every x-ray study of the 
wrist made following recent trauma in- 
cluded one or two special views taken for 
the primary purpose of ruling out scaphoid 
fracture. A postero-anterior oblique view 
with the radius away from the film and a 
direct postero-anterior projection with the 
wrist in acute dorsifiexion are the most use- 
ful special positions. 

It was our impression for a long time 
at the reason for lack of correlation be- 
ween the clinical history of wrist injury 
evidence of an old carpal 
scaphoid fracture lay in the long interval 
etween the occurrence of the original 



Fig. 7. Case 7; Old, unrecognized, previously un- 
diagnosed scaphoid fracture. History of recent blow 
to wrist by machine hammer and similar injury six 
months previously. Marked changes in radius and 
carpus favor some more ancient trauma as the cause; 
no such injury recalled by patient. 

trauma and the roentgen examination 
leading to the eventual diagnosis of old 
ununited fracture. Recently, however, 
we have had an experience which suggests 
rather that the unspectacular nature of the 
accident and the lack of severe symptoms 
immediately following, are probably 
equally important factors. The case in 
mind is that of a boy, aged 12, who sus- 
tained a minor injury to the right wrist. 
In the process of exactly evaluating the 
fracture of the distal diaphysis of the ra- 
dius, studies of the left wrist were made, 
showing an old ununited fracture of the 
left carpal scaphoid, The boy participated 
almost constantly in athletics, but he 
could recall no injury to the left wrist of 
severity equal to that sustained by the. 
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right one just prior to our study. The pos- 
sibility of a developmental anomaly (bi- 
partite scaphoid) was carefully considered, 
since at the time of initial radiography 
there seemed to be no restriction of motion 
or weakness of muscle power in the left 
wrist. A year and a half later, however, 
on recheck examination, evidence of some 
post-traumatic arthritis had already de- 


veloped; the patient was himself now 
aware of restricted motion in the part (dis- 
comfort in this wrist on doing “hand- 
stands”), and there was easily determin- 
able limitation of motion, particularly 
dorsiflexion and volar flexion. 

The rather rare patella cubiti, in the 
majority of instances reported in the ht- 
erature and likewise in our experience (1), 
is seldom presented for diagnosis prior to 


adult life, though it is probably attribu- 
table to a childhood injury, an avulsion of 
the olecranon epiphysis, which passes un- 
examined and undiagnosed. We have seen 
at least one case of this condition with ab- 
solutely no recalled history of old injury to 
the elbow to permit estimating the ap- 
proximate date of development of the 
abnormality. In each of 3 other cases 


which we have had an opportunity to 
study there was a history of childhood 
trauma, although not always with a clinical 
or radiologic diagnosis of avulsion of the 
olecranon epiphysis. 

Not so very rarely we have encountered 
very obvious old healed fractures of one or 
another of the metacarpal bones or of a 
phalanx, in which no old injury to the hand 
or finger was recalled by the patient. 



Fig. 8. Case 8: Old, ununited, previously undiagnosed scaphoid fracture and 
minimal fresh fracture on lateral aspect of radius. Old injury denied. 
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We have likewise seen at least one instance 
of deformity and lack of complete develop- 
ment of botli the radius and the ulna, 
best explained on the basis of an injuiy at 
or near tlie epiphyseal cartilages in early 
childhood, in whicli no such injury was re- 
called. The only awareness which this 
patient had of his abnormality was due to 
restricted motion udthout muscular weak- 



Fig. 9A. Case 9: Old, unrecognized, previously un- 
“•®Enosed fracture of scaphoid in athletic boy, who re- 
called no injury. Recent trauma to opposite (left) 
wrist only. 

ness in the wrist joint and the necessity of 
having the sleeve shortened approximately 
two inches on the affected side whenever a 
suit or overcoat was purchased. 

Case 6 (Fig. 6): Old, imunited, previously unrec- 
ognized navicular {scaphoid) fracture. A man, aged 
58, slipped and fell while at work. He recalled a 
sprain ’ of the same part thirty years earlier. No 
x-ray examination had been made on that occasion 
(1913). 

Case 7 (Fig. 7); Old, unrecognized, previously un- 
tapwsed navicular {scaphoid!) fracture. A mill- 
^ght, aged 57, had his wrist struck nine days pre- 
lously by a machine hammer. He had suffered a 
simi ar accident six months before, of about the same 



Fig. 9B. Case 9: Film made a year and a half after 
9A, showing slight hypertrophic spurring on scaphoid 
and radial styloid. 


severity, but recalled no earlier injury. Marked nu- 
tritional changes in the navicular fragments and 
adjacent carpal bones and changes in the lower end 
of the radius almost certainly date back more than 
six months, to some unrecalled trauma. 

Case S (Fig. 8) ; Old, ununited, previously undiag- 
nosed navicular {scaphoid) fracture; old trauma de- 
nied. A patient, aged 35, gave a history of recently 
jerking and striking the wrist while passing through 
a door. The roentgenogram showed a minimal 
fresh cortical fracture (arrows) on the posterolateral 
aspect of the base of the radial styloid; also old 
spurring at the radial styloid tip and posterior aspect 
of the navicular. 

Case 9 (Fig. 9) : Old, unrecognized, previously un- 
diagnosed navicular fracture. The patient, aged 13 
when first seen, was examined for recent trauma to 
the left wrist and a minimal fracture just above the 
epiphyseal cartilage was demonstrated. The right 
wrist was examined for purposes of comparison, and 
an old scaphoid fracture was discovered. It is to be 
emphasized that this child was unable to recall when 
this fracture occurred. As this was not an industrial 
accident and compensation was not involved, there 
was no reason for willful “forgetting.” 

A serial film made one and a half years after the 
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first stud}^ is reproduced in Figure 9B. The boj’- is 
now beginning to show some of the clinical evidences 
of a chronic wrist lesion; motion is moderately 
restricted, particularly dorsiflexion (does “hand- 
stands” with difficulty, notices pain when throwing 
baseball hard). Slight hypertrophic changes are de- 
veloping on the tip of the radial st 3 doid and distal 
fragment of the navicular. 


OLD LOWER EXTREMITY INJURIES 

In our experience fractures of the lower 
extremity which have escaped diagnosis 
because of lack of adequate medical ex- 
amination, or absence of pain of sufficient 
intensity or duration to demand medical 



Fig. lOA. Case 10: Old, previously undiagnosed fractures of distal 
radius and ulnar styloid. No old injury recalled. 


C.'\SB 10 (Figs. lOA and lOB) : Old, previously un- 
diagnosed fracture of distal right radius and ulnar 
styloid. A patient, aged 36, struck his hand on a 
machine. No previous injurv’ was recalled. In 
view of 1 1/2 inch shortening of the radius and 1/2 
inch shortening of the ulna as compared with the 
other arm, it is probable that there had been an in- 
jur\- in earl}’ childhood, resulting in nutritional dis- 
turbances to tlie epiphyseal cartilages. Prominence 
of the ulna in the right wrist had been recognized 
since the age of twenty. 


care at all, are (1) those occurring near the 
upper and lower ends of the fibula, (2) 
metatarsal fractures, and (3) phalangeal 
fractures. It is easy to understand the 
relative lack of pain in fractures of the 
upper or lower ends of the shaft of the 
fibula and in fractures of a single metatar- 
sal bone, because of the splinting effect of 
the other bones present at the same level. 


Vol. -IS 


X-Rav Evidence of Old Undiagnosed Fractures 


541 


We have seen fractures of tlie phalanges of 
the foot missed occasionally, even by the 
experienced industrial surgeon who sees 
finger and toe injuries rather frequently. 
Occasionally, the limited amount of swell- 
ing and pain tends to suggest strongly that 


possibility of such an occurrence. In these 
cases, unless the clinical complaints or ob- 
jective findings are sufficiently positive to 
indicate the necessity ' for radiographic 
study, the fracture may be missed. We 
recall one case in a man of about 55, an in- 



Fig. lOB. Case 10; Shortening of right radius (1 1/2 inches) and ulna (1/2 inch) as compared with op- 
posite ann, due presumably to injury in early childhood, involving epiphyseal cartilages. 


no fracture has occurred, and only when 
some later injury to the same area occurs 
will evidence of the old, undiagnosed, clini- 
cally unsuspected fracture be found. We 
have observed fractures of the metatarsals 
and of the fibula in which the roentgen 
evidence has been quite typical; yet the 
patient was unable to recall any past injury 
at either of these levels. In some of these 
cases medicolegal considerations played 
no part; hence they cannot be explained 
on the basis of willful “forgetting.” 

Occasionally one will encounter a frac- 
ture though the nature of the injury 
Would almost positively argue against the 


dustrial employee, who came to the clinic 
complaining of pain in the hip region. He 
walked with a limp, requiring the use of 
canes or a crutch. The only admitted 
injury was a twisting, lifting strain from 
which, one would ordinarily conclude, a 
transcervical fracture in a normal bone 
structure could not occur. Radiographic 
examination, however, disclosed such a 
fracture, not markedly impacted, yet 
holding sufficiently to permit some limited 
weight-bearing. The patient remained 
ambulatory for a period of several weeks 
until, despite the history, which seemed 
rather conclusively to negate the idea of 
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Fig. 11. Case 11: Old, ununited, 
previously undiagnosed fracture of tip 
of distal phalanx. The patient had 
recently dropped a heavy object on 
the toes. A similar accident had oc- 
curred eight months earlier but no 
x-ray examination was done. 

femoral fracture, it was decided to carry 
out a radiographic study. This revealed 
a fracture of the femoral neck. 

Case 11 (Fig. 11): Old, ununiled, previously tin- 
iiagnosed fracture of the distal end of the distal pha- 
lanx of the great toe. The patient, aged 32, had 
recently dropped an object on the foot. A similar 
accident to the same part occurred eight months 
earlier. This had received the usual medical care 
e.\cept that no x-ray examination was done. 

Case 12 (Fig. 12): Old, healed, previously undiag- 
nosed fracture of proximal phalanx of middle finger. 
Three days before examination, the patient, aged 47, 
had smashed the finger while at work. Previous in- 
jurj' to the part was denied. 

Case 13 (Fig. 13): Old, previously undiagnosed 
fracture of lower end of fibular shaft. The patient, 
aged 50, had recently “twisted” the ankle. There 
was no fresh fracture. A retake historj^ disclosed a 



Fig. 12. Case 12: Old, unrecalled, healed fracture 
of proximal phalanx. The patient smashed the finger 
three days before examination, but denied previous 
injury to this part. 

fall on the ice two years previously. The patient had 
received no medical care at that time; onl}’' self- 
treatment for “sprain.” 

Case 14 (Fig. 14) : Old, healed, previously unrec- 
ognized, undiagnosed 5th metatarsal fracture (arrow). 
This 38-year-old patient dropped a casting on his 
foot. In a “retake” history, he recalled stubbing the 
little-toe side of the foot twelve years earlier. He 
saw no doctor at that time, and no x-ray examina- 
tion was made previous to the present study. 

Case 15 (Fig. 15): Old, healed,- previously undiag- 
nosed fracture (or fractures?) of proximal shaft of the 
2d and probably proximal shaft of the 3d metatarsal; 
old bowing deformity of the 2d metatarsal (arrows). 
The patient, aged 63, dropped a heavy object on the 
foot, causing fresh fractures of the proximal shafts of 
the 1st and 2d metatarsals (circled). No previous 
injuT}^ was recalled. 

Case 16 (Fig. 16): Old, healed fracture of left cal- 
caneus; original history negative for old injury. The 
patient, aged 57, received a recent twisting injury to 
the left ankle. A “retake" history educed recol- 
lection of a fall from a roof at the age of 18. The 
patient saw a “bone-setter" (not a physician) and 
following manipulation continued to walk on the 
injmed part, returning to carpentry work after a 
six-day lay off. 

SPINE, SKULL, AND PELVIS INJURIES 

Certainly it is hard to think of a persoa 
having a major fracture of the spine or pel- 
vis and doing well when the diagnosis of 
fracture is missed and proper treatment is 
not promptly instituted. Nevertheless, 
one occasionally encounters such a situa- 
tion, particularly if some other condition, 
such as a leg fracture requiring a period of 
bed rest, has resulted from the same injur}''- 
It is oxu impression that in older people 
who are not too inactive but are engaging 
in no heavy manual labor or other strenu- 


VoJ. 43 


X-Ray Evidence of Old Undiagnosed Fractures 


543 


ous physical activity, a mild compression 
fracture of a vertebra may be followed by 
satisfactory clinical recovery with no 
marked “kimmelling,” despite the omis- 
sion of reduction, plaster fixation, or brace 
fitting. That anyone could sustain a se- 
vere compression fracture of the spine with 
associated luxation, have symptoms for 
only a few days, and go a period of fifteen 
years before even having an x-ray study. 


nitely, except that a second trauma to the 
same side of the pelvis, eight months after 
the original injury, caused a subcapital 
fracture of the femur which necessitated 
hospitalization and x-ray study. This 
showed both the recent femoral fracture 
and the old healed fracture of the ilium 
with exuberant callus, which until that 
time had been accepted as a “contusion” 
and so treated. 



Fig. 13. Case 13 : Old, healed, previously undiagnosed fracture of lower end of 
shaft of fibula. History of fall two years earlier, with self-treatment for “sprain.” 


seems most unlikely ; yet such was the situ- 
ation in one of the cases reported here 
(Case 18). 

Fractures of the pelvis are seen oftenest 
as the result of major crushing or squeezing 
trauma and only rarely go clinically un- 
^spected or radiographically unstudied, 
one such case was seen, however — a long 
vertical fracture through the lateral aspect 
0 the ilium, which went eight months un- 

lagnosed. It might have gone so indefi- 


Similarly it is seldom that we have found 
any appearance in the skull bones strongly 
suggestive of old fractme without a his- 
tory of previous injury and clinical and x- 
ray diagnosis of fracture. A hospitalized 
patient was recently seen, however, who 
had sustained a concussion, together with 
a long laceration involving the right side 
of the forehead, in whom the radiographic 
appearances of the left side of the face 
were considered almost positively indica- 



healed, previously unrecognized fracture of distal shaft of little toe meta- 
tarsal bone. The patient recently dropped a casting on the foot; recalled stubbing little toe twelve 
years earlier. Xo x-ray examination then. 

Fig. 15. Case 15: Old, unrecalled, previously undiagnosed fracture(?s) 2d and 3d metatarsals 
(arrows); fresh fractures 1st and 2d metatarsals (circled). No previous injury to foot recalled. 
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Fig, 10. Case 10: Old, healed fracture of left os calcis. Original history negative for old trauma. 
“Retake” history educed recollection of fall from roof at age of eighteen (thirty-nine years earlier), 
treated by “bone-setter.” 


tive of an old healed fracture of the zygo- 
matic process of the temporal bone. There 
was no tenderness or swelling over this 
area, and careful questioning in the “re- 
take history” to supplement the one al- 
ready recorded by the intern educed no 
recollection of old trauma at this level. 

Case 17 (Fig. 17): Previously undiagnosed frac- 
ture of 10th dorsal vertebra. A woman, aged 77, 
fell backward in the bathtub eight months before 
being examined roentgenographicall}'. A substitute 
for her regular family physician taped her back and 
l^ept her in bed for two weeks. No further treatment 
was given. Recently she had experienced slight dis- 
comfort on fonvard bending but protested that there 
w’as no need for x-ray study. She had no further 
treatment following roentgen examination and re- 
centl}' stood a long auto trip with no apparent bad 
effects. This patient has now been observed for more 
nan a year following the x-ray examination and con- 
faU^^^ of symptoms and as active as prior to the 

Case 18 (Fig. 18) : Previously undiagnosed severe 
^^fnpressioii fracture of the 12th dorsal with luxations 
elween the 11th and 12th dorsal and 1st and 2d 
umbar vertebrae. A man of 36, about to be called 
or the draft, complained of upper lumbar backache 
or a few months only. He recalled a back injurj^ at 
^ e age of 21, when he was thrown from a car. His 
ached for three or four days, but he saw no 



Fig. 17. Case 17 : Old, previously undiagnosed frac- 
ture of 10th dorsal vertebra. The patient, aged 77, fell 
backward in bathtub eight months earlier and was 
treated by two weeks’ bed rest and taping. Slight pain 
on fonvard bending. 
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Fig. 18. Case IS: Old, previously undiagnosed 
fracture luxation of dorsolumijar spine. Auto injury 
fifteen years previously; no physician’s care; no pre- 
vious x-ray study. Recurrence of symptoms. 

physician. He participated in sports, such as basket- 
ball and baseball, both previous to and following the 
accident. The roentgenogram shows marked thin- 
ning of the 11th dorsal disk and calcification in the 
anterior longitudinal ligament between the 1st and 
2d lumbar bodies and posteriorly in the interspi- 
nous ligament. 

Case 19 (Fig. 19): Old, healed fracture of lateral 
aspect of ilium 'with exuberant callus, occurring in all 
probability eight months previously. This patient 
sustained a recent injury to the pelvis, resulting in a 
subcapital fracture of the femur. This was the sec- 
ond injury at this site, but there had been no diagno- 
sis of fracture and no previous x-ray examination. 
The patient was known to be syphilitic and had re- 
ceived treatment several years previously for Char- 
cot’s knee in the same leg. 

Case 20 (Fig. 20): Old, healed fracture of left 
zygomatic .arch 'with depressed deformity. A patient, 
aged 53, sustained a recent concussion and laceration 
in the right supraorbital region. There was no evi- 
dence of recent bony or soft-tissue injury of the left 
side of tlie face, and no old injury to the head was 
recalled ( ? residual of fist fight in childhood) . 


CONCLUSIONS 

Roentgen evidence has been obtained of 
old healed fractures, involving every major 
part of the skeleton, which had gone un- 
studied radiographically and undiagnosed 
chnically from a few months to a number 
of years. In some cases a second injury to 
the same area led to the x-ray study which 
finally revealed the ancient fracture. At 



Fig. 19. Case 19: Old, healed fracture on lateral 
aspect of ilium, with exuberant callus in a patient known 
to be syphilitic. Recent subcapital fracture of femur 
required hospitalization. Patient fell eight months 
previously, injuring same hip region; diagnosea 
"contusion”; no x-ray study. 

other times a routine pre-employment ex- 
amination of the chest or a radiographic 
study for some reason other than further 
injury permitted recognition of the pre- 
viously missed fracture. 

Of considerable interest and importance 
to the physician testifying in medicolega 
cases is the complete failure of many of 
these patients to recall any old injury- 
Under such circumstances, we contend 
that, if the roentgenologic criteria of old 
fractures are positive, the x-ray evidence 
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Fig. 20. Case 20: Old, healed, unrecallcd depressed fracture of zygomatic arch. 
Recent laceration of opposite frontal region. No earlier injury recalled. 


must be accepted at its full value, despite 
its apparent contradiction of the history. 

It appears justifiable to conclude that 
fractures occasionally occur under such 
circumstances as to permit the condition 
to be: (1) undiagnosed, (2) untreated, or 
at least inadequately and unorthodoxly 
treated, and (3) ultimately forgotten. 

Probably the commonest site of fractures 
undiagnosed, untreated, and ultimately 
forgotten, is the ribs. Usually no particu- 
lar harm (dysfunction or increasing pain) 
results. The fracture which is perhaps of 
greatest importance as a source of increas- 
^ug pain and dysfunction, though the origi- 
nal injury may be completely forgotten 
and there may have been no examination 


or diagnosis, is that of the carpal scaphoid. 
Radiography in at least three positions in 
every case of wrist trauma would unques- 
tionably reduce the incidence of missed 
diagnoses of carpal scaphoid fractures. 

231 West Wisconsin Ave. 

Milwaukee 3, Wis. 
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“(6) Scarred infiltrative tuberculous lesions of 
the lungs, except that small fibroid or calcified le- 
sions represented in roentgenograms as sharply de- 
marcated strand-like or well defined, small, nodular 
shadows not exceeding a total area of o square cm. 
may be accepted after deferment until subsequent 
examination demonstrates that the lesion is sta- 
tionary and not likely to be reactivated. The mini- 
mum period of time to determine this is six months. 
It must be recognized that either progression or re- 
gression of the lesion indicates instability. Clini- 
cal judgment, taking into consideration other fac- 
tors, including age and race, must be exercised in 
estimating the likelihood of reactivation. Experi- 
ence indicates a greater likelihood of reactivation of 
a lesion that appears to be stable in persons under 
twenty-five 3^ears of age than in older persons.” 

All soldiers, however, cannot be con- 
sidered healthy and completely free of pul- 
monary conditions. A small percentage 
with pulmonary lesions were acceptable 
under the specifications of MR 1-9. In 
attempting to retain certain valuable 
men in the service, the regulation had to 
be broadly interpreted, for although a lesion 
may be discrete, have definite borders, 
and appear inactive, it is well known that 
activity cannot always be determined by 
one or even several x-ray examinations. 
Hospital observation is necessary. Kruger, 
Potter, and Jaffin (13), in agreement with 
Amberson (14), have shown that it is haz- 
ardous in many cases to attempt to decide 
whether a particular lesion is active or ar- 
rested, on the basis of a single examina- 
tion. Only by serial films over a definite 
length of time can this question be solved. 

It is also well known that under the 
conditions of civihan life a discrete mini- 
mal lesion may undergo no change and 
can therefore be considered “inactive.” 
In Army life, however, fatigue, worry, 
lowered resistance, and irregular hours in- 
cident to training or combat can readily 
activate these latent foci so that the sub- 
ject actually becomes a casualty and a bur- 
den to the government for the rest of his 
life. Richards (7), reporting on chest 
roentgen examinations in the Canadian 
Army, stated that 9 cases out of 328,325 
broke down under miUtary service. It 
must be added, however, that on the ini- 
tial roentgen examination these cases were 


reported as “doubtful” but “fit for serv- 
ice.'” This figure is small and may be in- 
significant statistically, but is indicative 
of the caution that must be exercised with 
roentgen examination. 

Certain groups of soldiers, also, have 
been admitted into the Armed Services 
with pulmonary tuberculosis because of 
incorrect interpretation of the induction 
films, either as a result of technical errors, 
oversight on the part of the examining 
roentgenologist, or fatigue incident to an 
unreasonable number of readings at any 
one time. Richards found 11 cases missed 
in his series, an error of 0.003 per cent. 
In each instance, competent men had 
originally overlooked the lesion and, when 
the roentgenogram was reviewed, all agreed 
as to its presence. This percentage is 
admittedly low, but it must be pointed out 
that it is based on a review of cases 
subsequently proved to be pulmonary 
tuberculosis. The examiners didl not know 
how many cases were missed that failed to 
become active during military service. 

Not only has Army life proved dele- 
terious to minimal lesions, but many 
roentgenologists in the military service 
have changed their attitude as regards 
the minimal fibrotic or fibrocalcific lesion. 
In civilian life, apical lesions of this char- 
acter are often assumed to be arrested or 
inactive. Although they are noted, they 
are not considered significant. In the mil- 
itary service, however, many such le- 
sions are regarded as active even though 
arrested. The tendency is to err on the 
side of safety in the interpretation of the 
roentgenogram . 

OBSERVATIONS ON PATIENTS ADMITTED TO 
HOSPITAL WITH DIAGNOSIS OF TUBERCULOSIS 

During the period Jan. 1, 1942, to Jan- 
1, 1943, 4,019 patients were admitted to 
Lovell General Hospital, from station 
hospitals or overseas bases. Of this num- 
ber, 122, or 3.03 per cent, were admitted 
directly to the tuberculosis ward. These 
represented all cases of either proved or 
suspected tuberculosis admitted to the 
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hospital. In this group there were 14 cases 
of non-puhnonary tuberculosis. Of the 
108 remaining patients, 23, or 21.3 per 
cent, were admitted solely on the basis of 
ronline x-ray examination of the chest. 
Eleven cases in this group, to be discussed 
later, were subsequently proved to be ac- 
tive and serial x-ray studies of the chest 
showed definite progression or regression 
while tlie patients were under observ’'a- 
tion. Had these examinations not been 
made, there is every reason to believe that 
the patients would not have been hospital- 
ized. The roentgenograms had been taken 
eitlier at the request of soldiers who had 
been contacts or during routine examina- 
tions for Officers’ Candidate School. In 
each instance the patient was asympto- 
matic and considered to be in good health. 
The majority of the remaining patients 
were admitted because of cough, expector- 
ation, hemoptysis, fever, or weight loss 
(see Table I). 

Table I: Sy.mptoms in 108 Cases of Suspected or 
Proved Pulmonary Tuiierculosis 


Cough 75 (09.4%) 

Expectoration 05 (00.1%) 

Pain 01 (50.5%) 

Fatigue 40 (42.0%) 

45 (41.0%) 

Hemoptysis 35 (32.4%) 

"talaise (31.5%) 

itPPuea 31 (28.3%) 

Night sweats 29 (20.8%) 

Loss of appetite .24 (22.2%) 

Hoarseness 10 (14.8%) 

None: Patient hospitalized because of 
routine x-ray examination of chest 23 (21.3%) 


It is to be noted that of those having 
definite complaints, the initial symptom 
was cough in 38 cases; pain in the chest in 
11. chills in 5; dyspnea and fatigue in 4 
each; weight loss and hemoptysis in 3 
each. Many of the patients had experi- 
enced symptoms for three or more months 
before hospitalization. 

. 108 patients admitted, 75, or 

•4 per cent, were found to have pul- 
monary tuberculosis; in 46 of these, or 
• per cent, the disease was active. The 
^sions were classified as minimal in 37 
^^ses (49 3 per cent) ; moderately ad- 
^*ieed in I4 cases (18.6 per cent) ; far 


advanced in 24 cases (32.1 per cent). The 
percentage of minimal cases is higher than 
is usually reported from tuberculosis 
sanatoria.- This is doubtless to be ac- 
counted for by the 23 cases admitted 
solely on x-ray evidence, in all of which the 
disease was classed as minimal. 

The age period in which the majority 
of cases was found was twenty-three to 
twenty-six years. In this group there were 
46 cases. The mean age was twenty-four 
years. 

Upon admission, sputum examinations 
were done in each case. If these proved 
negative, gastric lavage was done and the 
washings were tested by guinea-pig inocu- 
lation and cultures. The sputum findings 
were positive in 30 cases. In 7 in which 
the sputum was negative the findings on 
guinea-pig inoculation of gastric washings 
were positive. One patient was admitted 
in a moribund condition and tubercle 
bacilli were found in the spinal fluid. In 
another the urine was found to contain 
tubercle bacilli. In 7 cases activity was 
manifested by changes noted on serial 
x-ray examinations of the lungs. In the 
latter group of cases, all other studies were 
negative. 

Of the 46 patients with active disease, 
24 were enlisted men, the majority of 
whom were not examined roentgenograph- 
ically on their entry into the Army. In- 
duction x-ray studies had been made in 22 
patients, as required by the Selective 
Service Act. Of those who had no enlist- 
ment x-ray examination, 12 had far ad- 
vanced lesions, 5 , moderately advanced, 
and 7 minimal. Among those examined 
roentgenographically at induction, 12 were 
found to have far advanced disease and 10 
had minimal lesions. This is significant 
for, while numbers in the two groups are 
small, they are comparable. As will be 
shown later, in an appreciable number of 
cases lesions of impressive size were present 
on induction films. For reasons not under- 
stood, these were not noted. These sol- 
diers should never have been inducted. 
The films, however, served a valuable pur- 
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Figs. 1 and 2. Case I (asymptomatic) : Figure 1 (left) is a routine film of the chest, showing exudative infil- 
tration in the anterior portion of the right first interspaee and beneath the right clavicle. 

Figure 2 (right) is an anteroposterior lordotic projection, revealing a cavity 8 mm. in diameter. This was not 
evident in the routine postero-anterior view of the chest. 


pose, for they assisted enormously in de- 
termining the age of the lesion and whether 
or not activity was present. 

The determination of activity, while not 
difficult in the moderately advanced or 
far advanced cases, was exceedingly diffi- 
cult in the minimal lesions, for many of 
these consisted of small infiltrates either 
at the extreme apex or periphery of the 
lungs. In each case, therefore, all pre- 
vious films were requested, either from civil- 
ian hospitals, sanatoria, or the Veterans 
Bureau in Washington. This was done to 
ascertain definitely the time of the onset 
of the lesion and to determine whether 
an)" changes had occurred. Two enlistees 
had been treated in sanatoria in civilian 
life: in one patient the lesion was proved 
inactive. The second was found to be ac- 
tive, as manifested by a considerable re- 
gression. 

Among the inductees examined roent- 
genographically upon their entry into the 
Army, 19 films were available for com- 
parison. One patient with a negative in- 
duction film had pulmonary tuberculosis 
developing nine months later. Thirteen 
patients had demonstrable tuberculous lesions 
at the time of induction. Four were “con- 
sidered acceptable under MR 1-9.” In 
2 of these, the lesions were proved to be active 
and showed progression at the time of hos- 


pitalization. The remaining 2 cases had 
remained stationary. In 9 instances no 
note was made of the lesion at the time of 
induction, although it was demonstrable 
on the x-ray film. Four of these cases 
showed minimal involvement, but were 
proved active. One had remained sta- 
tionary. ' The remaining 4 were far ad- 
vanced upon admission, showing marked 
progression as compared to the condition 
on induction, which occurred three to five 
months before hospitalization. In 5 cases 
induction roentgenograms were not avail- 
able but the histories revealed previous 
sanatorium care ranging from nine months 
to three years in duration. The lesions 
were verified on films obtained from the 
sanatoria and it must therefore be inferred 
that they were present in the induction 
roentgenograms. In this group, there 
were 4 with no change. The remaining 
patient showed definite activation. It is 
thus apparent that an enormous value is 
to be attached to the films taken at the be- 
ginning of military training. This value, 
however, is commensurate with the quality 
of the photography and the care with which 
the film is interpreted. Efficiency of cleri- 
cal help may also be a factor. 

Of the 23 asymptomatic cases admitted 
to the hospital solely because of findings 
on a routine x-ray study of the chest, 1 
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Figs. 3 and 4. Case II. Figure 3 (left), taken upon going on extended active duty, shows bilateral apical 
infiltration. The lesion in the left apex underlies the third posterior rib. The lesion in the right apex gives the 
app^rance of an obliterated apical cap. 

Figure 4 (right), taken Dec. 7, 1942, shows the left apical infiltration unchanged. The e.xudative lesion, meas- 
uring 2 X 2 cm., in the right apex indicates activity when compared with Figure 3. 

(47.8 per cent) were proved active. In G 
of these activity could be determined only 
by serial x-ray examinations. All other 
laborator)’’ data were persistently nega- 
tive. Two patients had positive sputum. 

The remaining 3 active cases were proved 
active only by positive guinea-pig inocu- 
lation, which was confirmed. Twelve 
cases showed no change in serial x-ray ex- 
aminations, arid the laboratory results and 
clinical courses were negative. 

observations on PATIENTS ADMITTED 

tVITH NO DIAGNOSIS OF TUBERCULOSIS 

In the period under consideration, 3,897 
patients were admitted to this hospital for 
ot er than tuberculous conditions. On 
routine x-ray examination of the chest, 
patients in this grotip were found to 
jave asymptomatic pulmonary tubercidosis. 

c lesions were minimal, as manifested 
jT npical infiltrates or areas of definite 
near fibrosis. In 2 cases appreciable in- 

and^^T ^^^awn on the induction film 
j ? these one was proved active. * The 
aining 24 patients in this group were 



Fig. 6. Case II: Lordotic view showing to better 
advantage the right apical infiltration seen in Figure 4. 


considered as having arrested or inactive 
lesions, after the necessary clinical obser- 
vation. 

OBSERVATIONS FOR ENTIRE GROUP 

Altogether, in 21 instances earher films 
were obtained for subsequent comparison, 
and 20 subjects were shown to have had 



Figs. 6 and 7. Case III (asymptomatic). Figure 6 (left) is a routine chest film demonstrating calcified infil- 
trations in the extreme left apex and fibroid infiltrations in the left first anterior interspace. 

Figure 7 (right), taken two months after Figure 6, shows increased extent of infiltrations in the left first anterior 
interspace indicative of activity. The patient was still asymptomatic and the laboratory data were negative. 



tuberculosis prior to their entry into the 
Army. Of 21 cases for which previous x- 
ray studies were obtainable, 11, or 52 per 
cent, had been overlooked at induction, 
due probably to fatigue on the part of the 
roentgenologist incident to reading an un- 
usually large number of films or to clerical 
error. Although the percentage of missed 
cases was higher than that found by Rich- 
ards (7), it must be pointed out that it was 
based on a review of those cases which 
subsequently showed pulmonary tuber- 
culosis, and that only 21 of the 75 cases 
proved active were reviewed by such a 
method. Because the number of inductees 
is not known, the actual percentage of error 
cannot be estimated. Long and Stearns (6) 
reviewed 53,400 chest x-ray films represent- 
ative of men accepted at 89 induction sta- 
tions in the United States. Among this 
number they found 271 shoudng infiltrative 
lesions, of which 173 were considered to rep- 
resent inactive tuberculosis. The remain- 
ing 98 lesions were significant. It is ap- 
parent, therefore, that when facilities are 
available and the budget permits, all sol- 
diers should have x-ray examination of the 


chest on admission, for whatever reason, to 
a fixed installation. 

ATYPICAL pneumonias; DIFFERENTIAL 
DIAGNOSIS 

During the past two years an increasing 
number of atypical pneumonias have been 
reported. This is due partly to the in- 
creased number of chest roentgenograms 
taken of patients with respiratory diseases 
associated with fever. Differential diag- 
nosis is difficult in protracted cases, and 
prolonged observation is often necessary 
to rule out pulmonary tuberculosis. 
many instances, discrete lesions with well 
defined borders, having the usual character 
of a tuberculous infiltrate, have been dem- 
onstrated. These lesions resolve slowly, 
occasionally requiring from two weeks to 
three or more months for complete dis- 
appearance. For that period of time the 
patient is a tuberculosis suspect. In other 
cases, x-rays of the chest reveal diffuse 
lesions having a fibropneumonic appear 
ance; in these, also, prolonged study an 
hospitalization are necessary to exclu e 
tuberculosis. It is this condition whici 
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accounted for the majority of admissions lous lesions in the apical area. It is a 
in our series of 33 cases subsequently simple method and one which entails no 
proved to be non-tuberculous. additional equipment. The technic em- 

The differentiation between atypical ployed by Major B. Copieman and Cap- 
pneumonia and pulmonary tuberculosis is tain G. Lavner (17) is a reapplication of 
often impossible if only one film of the the method described by Fleischner (18) 
chest is available. Kneeland and vSme- and later used by Lindblom (19), who 
tana (15) have reported a case of atypical found that the “semi-axial position per- 
pneumonia in which the roentgen appear- mitted increased visibility of cavities and 
ance was so typical of tuberculosis that other processes in the apices of the lungs” 



Fig. 8. Case IV (asymptomatic). Routine film of chest, showing exudative lesions under- 
lying the clavicle and first anterior rib. The exudative lesion in the first anterior interspace with 
central translucency is suggestive of cavity, but subsequent studies revealed no cavitation. 


pneumothorax was instituted. Ackermann 
( 6), in order to determine the true nature 
0 the lesions in his series, resorted to se- 
x-ray studies, “which .permitted an 
exact study of the type of lesion encoun- 
in individual cases, and also its 
progress, which alone is of decisive im- 
portance.” 

anteroposterior lordotic views in 
the study of minimal apical lesions 

vi^^^Vi the so-called lordotic 

dio found helpful as a means of 

cosing hidden or ill-defined tubercu- 


(20). The importance of this type of ex- 
posure will be evident in certain of the 
case reports describing apical lesions which 
were partly obscured by clavicles or tho- 
racic bony structure. 

CASE reports 

Case I: C. R., aged 33, 2d Lieutenant, A.N.C., 
had a final type physical examination for extended 
active duty on Dec. 7, 1942. On March 6, 1943, 
she reported to this hospital for extended active 
military service and a routine x-ray film of the chest 
was made. This revealed mottled parenchymal in- 
filtrations in the right upper lung field in the ante- 
rior portion of the first interspace. Fibrotic strands 
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Figs. 9 and 10. Case IV. Figure 9 (above) is a lordotic view disclosing an e.\'udative lesion 
underlying the first anterior rib and clavicle, as shown also in Figure 8. 

_ Figure 10 (below) is a lordotic view taken six months after that in Figure 9. There is a definite 
increase in the exudative infiltration, indicative of activity. Routine postero-anterior projections 
failed to show any change over this period. 


extended from the right hilum to this area (Fig. 1). 
A lordotic view revealed a circular field of increased 
translucency, approximately 8 mm. in diameter 
(Fig. 2). This was surrounded by a well defined 
annular shadow and undoubtedly represented a 
cavity. There were a few infiltrations in the left 
apex. Serial x-ray e.vamination showed an increase 
of the exudative reaction in the right upper lobe. 


It is to be noted that physical examination and lab- 
oratory’- data were negative. A roentgenogram o 
the chest made on Dec. 7, 1942, revealed no po ■ 
monary" lesion. , 

Case II: C. M., 2d Lieutenant. A.N.C., agea 
32, when examined by x-ray thirteen months after 
entry into the military service, was found to have an 
area of soft infiltration measuring 2X2 cm. in t ^ 


Vol. 43 


Induction Film as Aid in Appraising Subsequent Lesions 


557 



Figs. 11 and 12. Case V. Figure 11 (left) is tlie chc.st film made in November 1938, showing a 4-cm. cavity 
in the right lower lobe, surrounded by a moderate zone of reaction. Exudative lesions are seen about the right 
hemidiaphragni. 

Figure 12 (right) is a film made three months after phrenic cxcresis (three months later than Figure 11), showing 
elevation of the right hemidiaphragni and decrease in size of the cavity beneath the mid-portion of the 7th posterior 
rib. 


right apical region. There was also a small roimdcd 
infiltrate in the mesial portion of the left apex. 
Small fibrocalcifications were present in the outer 
aspect of the second right interspace. The patient 
was hospitalized and her course was uneventful. 
All laboratorj' data were negative. 

Previous x-ray studies tvere requested and films 
made on assignment to extended active duty re- 
vealed bilateral apical lesions (Fig. 3). These were 
fine, discrete, and fibrous in character. Comparison 
with our own films (Fig. 4) demonstrated definite 
activity and progression. Subsequent serial films 
and lordotic views (Fig. 5) during hospitalization of 
our months indicated that the lesion was quiescent. 
Case III; e. AI., aged 23, 2d Lieutenant, 
-N.C., had been examined roentgenographically 
wice a year since 1929, when it was discovered that 
, ^ Imd pulmonary tuberculosis. In 1938 she 
a pleurisy and was studied in a civilian sanato- 
and all tests were negative for tuberculosis, 
u sequent roentgen studies were likewise negative, 
af tv ^amination, when she reported for duty 

. fiaspital, films of the chest revealed several 
^ foci at the extreme left apex and 

: infiltrations in the left first anterior 

g (Pig- 6). Subsequent serial roentgeno- 

infilt^ . the appearance of soft and fibrotic 
first anterior interspace, in- 
mative of activity (Fig. 7). 

x-rav^^ aged 24, Staff Sergeant, had an 

date g^f*'^''^ation for admission to Officers’ Candi- 
cnool. This was considered unimpressive, 



Fig. 13. Case V. Chest film made in September 
1942. There is no evidence of cavitation. Tuberculous 
infiltrations have decreased markedly, but are present 
in the right lower lung field. There is also evidence of 
peribronchial fibrosis. 

but because of increased markings in the left apex, 
a second roentgenogram was taken at the completion 
of his course. A lesion was demonstrated in the left 
upper lobe and the soldier was temporarily disquali- 
fied as an officer, but was returned to duty. Five 
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months later he was hospitalized for determination 
of activity. He was asymptomatic and physical ex- 
amination was essentially negative. All laboratory 
data were negative. Chest films showed a minimal 
apical infiltration which was fibrotic in character 
(Fig. 8). This was better demonstrated in the lor- 
dotic view (Fig. 9). Serial examinations were made 
in a period of six months, during which time no ap- 
parent change had occurred. Lordotic views (Fig. 
10) were again taken and demonstrated a definite 
increase in size of the lesions. This progression was 
merely suggested by an anteroposterior view. While 
this soldier had been asymptomatic, afebrile, and 
gained 15 lb. during hospitalization, x-raj^ studies 
had shown his lesion to be definitely active. 

Case V : B. B., aged 30, Corporal, felt well until 
April 1938, when, following an injury, he underwent 
an umbilectomy. Two months after operation he 
felt weak and listless and had lost 50 lb. in weight. 
A dr}', hacking cough developed and profuse hemop- 
tysis occurred. In August he was admitted to the 
Marine Hospital, where he was found to have a posi- 
tive sputum. In view of the x-ray findings, a 
phrenic e.xeresis was done. The symptoms then sub- 
sided, the sputum remained negative, there was a 
gain of 40 lb., and the patient was discharged from 
the hospital, at his own request, within six months. 
He remained in good health and enlisted in the 
Army Air Corps on Sept. 12, 1940. No roentgeno- 
gram of the chest was made. He was assigned to 
clerical work and performed his duties without diffi- 
culty for two years. In August 1942, he was trans- 
ferred to the Amphibian Command. With this 
change of work, he noticed fatigue and experienced 
a recurrence of cough and hemoptysis, for which he 
was hospitalized on Aug. 14, 1942. Physical ex- 
amination revealed slight contraction of the right 
hemithorax and marked limitation, with flatness, 
absence of fremitus, and diminished breath sounds 
over the right lower lobe. The diaphragm was ele- 
vated and did not descend with inspiration. A 
chest film showed fibrotic infiltration of moderate 
extent in the mesial portion of the right apex. The 
right hilum was prominent and the lung markings in 
tlie right base showed evidence of peribronchial 
thickening. The right hemidiaphragm was 3 in. 
higher than the left and fluoroscopy showed a slight 
lag. Serial re-examinations showed no change. All 
other laborator}' data were negative. 

In view of the patient’s medical histonq films were 
requested from the Alarine Hospital. These showed 
tliat in 1938 this soldier had had a large cavitv, 4 
cm. in diameter, in the right lower lobe (Fig. 11). 
This regressed rapidly after phrenic exeresis, but the 
lesion was still present (Fig. 12) and was evident on 
our own films (Fig. 13). 

Case 1 1: V.G., 2d Lieutenant, A.N.C., entered 
the .Army on extended active duty Dec. 1, 1942. 
Three days later she had a final physical examina- 
tion performed at this hospital. X-ray examination 
revealed a small, fibrous, discrete appearing lesion at 


the extreme left apex (Fig. 14), and she was hos- 
pialtized for determination of activity. Physical 
examination was essentially negative. Serial films 
were taken at intervals of one week and within 
a period of fourteen days the infiltration had com- 
pletely disappeared (Fig. 15)'. In this case, initial 
x-ray studies demonstrated what was considered a 
typical tuberculous infiltration but subsequently 
was proved to be a non-tuberculous lesion. 

Case 'V'II: J, M., aged 49, Lieutenant Colonel, 
felt -well until October 1942, when, while on maneu- 
vers in Tennessee, he experienced a chill and a slight 
cough and was hospitalized for a primary atypical 
pneumonia. Within fifteen days he was discharged 
to duty. He then went to General Staff School in 
Leavenworth and felt well until Dec. 26, 1942, when 
he experienced generalized polyarthralgia, chills, and 
fever of 102°. He did not improve and was ad- 
mitted to the Station Hospital for further treatment. 

Inspection was essentially negative except for a 
healed thoracotomy scar on the left axillary line, the 
result of a suppurative pleurisy in childhood. Ex- 
amination of the lungs revealed dullness over the 
left upper lobe ; fremitus was decreased in this area. 
The breath sounds were bronchovesicular and dis- 
tant in character. Fine, infrequent crackling rales 
were audible along the medial border of the left 
scapula. 

Chest films (Fig. 17) revealed a diffuse fibrotic 
area of infiltration in the region of the left apex, ex- 
tending down to the 6th rib posteriorly. Within 
this area were many small translucencies suggestive 
of cavities. There was a fibrotic infiltration in the 
right infraclavicular area. The picture was con- 
sistent with a chronic fibrocaseous pulmonary tu- 
berculosis. Subsequent serial films (Fig. 18), how- 
ever, over a period of five months, revealed a slow 
but progressive resolution of the infiltrations previ- 
ously reported. In view of these findings, the diag- 
nosis of chronic fibrocaseous tuberculosis w'as less 
tenable. Subsequent examinations (Fig. 19) showed 
further resolution until complete clearance had oc- 
curred. This case of primary atypical pneumonia 
illustrates the difficulty encountered in differential 
diagnosis, for the chest lesions cleared only after an 
observation period of nine months. 

COMMENT 

The plea for routine periodic x-ray ex- 
amination of the lungs had its counterpart 
years ago when those interested in public 
health made a concerted effort to popular- 
ize periodic health examinations. The re- 
sults of many surveys of isolated groups 
gave abundant evidence that an appre- 
ciable percentage of supposedly well peop e 
had unsuspected illnesses which were either 
preventable or could have been detecte 
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Figs. 14 and 15. Case VI (asyinptoiiialic). Figure 14 (left) is a routine chest film taken Dec. 10, 1042. A 
discrete fibroUc appearing lesion is present in the e.vtreiiic left ape.x. This was considered to be tuberculous. 

Figure 15 (right) is a film taken two weeks later, showing complete resolution of the lesion. This was confirmed 
by subsequent postcro-antcrior and lordotic views of the chest. 


at their inception by careful and intelli- 
gent physical examination. That regu- 
lar physical examinations, frequently 
repeated, could prevent suffering, promote 
longevity, and check the advance of 
progressive illnesses was generally appre- 
ciated by the medical profession. Insur- 
ance companies have stressed the impor- 
tance of annual urinalyses for their policy 
holders. The impressive saving of lives 
among infants and children had its begin- 
ning and owes its success to this important 
phase of health education. No longer is 
expense an insuperable factor in procuring 
such services, since they are available in 

every walk of life. 


he difficulty of detecting early mani- 
estations of pulmonary tuberculosis, more 
especially in the young, discouraged pio- 
neers in this work, for only a small num- 
er 0 active early lesions were disclosed in 
anous surveys. It was only after the im- 
or ance of x-ray examination of the chest 
mTh recognized as the most reliable 
enc th disease in its incipi- 

significant progress was noted, 
animal infiltrations of pulmonary tu- 


berculosis may be suspected by a highly 
skilled examiner. It is doubtful, however, 
if this amounts to a definite conviction 
without the aid of the x-ray, except in a 
negligible number of instances. It is im- 
portant that this phase of the subject be 
thoroughly appreciated. Nothing is more 
vital in dealing -with this disease which 
still claims, unnecessarily, a large number 
of lives. 

The final proof that x-ray examination 
is the only sure method of diagnosing early 
tuberculosis came with the routine exami- 
nation of selectees for the Army. Films 
are also made prior to discharge from the 
Armed Forces for any cause. Thousands 
of medical officers appreciate this impor- 
tant advance in medical care. Induction 
films or those taken at other hospitals 
are gathered together for study whenever 
a suspicious pulmonary lesion is noted. 
Progression, regression, or the static na- 
ture of the lesion is appraised, new depos- 
its are detected, and patients are retained 
for a sufficiently long period to establish a 
diagnosis. 

“Mass roentgenography of itself cannot 



Figs, 16-19. Case Figure 16 (upper left) is the film taken for extended active duty, showing obliteration 
of the left costophrenic angle and adhesions to the left hemidiaphragm, the residuals of an old suppurative pleurisy. 
Chest otherwise negative. 

Figure 1/ (upper right) is the film made Jan. 2, 1943, five days after hospitalization. There are diffuse fibrotic 
appearing infiltrations in the region of the left apex, extending doivn to the 6th posterior rib. Many translucencics 
in this area are suggestive of cavitation. Fibrotic infiltrations are seen in the right infraclavicular area. 

Figure 18 (lower left) is the film made in March 1943, showing resolution of the pneumonic process. Fibrotic 
appearing lesions are still present in the left apex, extending down to 4th posterior rib. Right lung infiltrations 
show little change. 

Figure 19 (lou’cr right), April 1943, shows the lesions previously noted to have almost completely disappeared. 
The picture is similar to that in Figure 16. Progressive resolution demonstrable in the serial films favored a 
diagnosis of atj^pical pneumonia. 


560 


Vol. « 


Induction Film as Aid in Appraising Subsequent Lesions 


561 


be relied on for the diagnosis of tuberculo- 
sis and a negative finding is no guarantee 
that at some time the disease will not be- 
come apparent. It will, however, pick 
out subjects for further intensive investi- 
gation” (21). Almost all Ann)'- personnel 
have now had roentgen chest e.xamina- 
tions. This personnel cannot, however, be 
considered to be free of pulmonarj'- condi- 
tions indefinitely. Subsequent studies 
should be made. Only in this manner can 
small minimal, as}miptomatic, tuberculous 
lesions be demonstrated and the patient be 
given the proper medical attention. 

The present report, covering a rela- 
tively small number of patients is indica- 
tive of the soundness of this procedure. 
Not only in those having illnesses refer- 
able to the lungs, but in various services in 
the hospital, these earl)' le.sions have come 
to light. That error in technical procedure 
or enthusiasm in interpretation may not be 
subject to criticism is borne out signifi- 
cantly by the subsequent laboratory evi- 
dence. In the majority of instances, an 
account of minor weight loss, easy fatigue, 
and vagaries of appetite has been elicited 
in careful history taking. The great im- 
portance both to the individual and his 
comrades of detecting tliis insidious con- 
tagious disease in its very beginning cannot 
be overemphasized. Starting the sick pa- 
tient on the latest approved treatment fa- 
cilitates his recovery as well as reducing 
the number of days of suflfering. 

Mass chest roentgenography is the most 
impressive advance in the control of tu- 
erculosis since the discovery of the offend- 
ing organism. 

SUMMARY 

f Roentgen examinations of the chest 
n er the best present method for detecting 
nm minimal tuberculous lesions. * 
Induction films furnish a perma- 
n-uthoritative record which is use- 
m siAsequent medical study, 
or n f service may activate latent 

ered^ fatigue, worry, low- 

dpnf irregular hours inci- 

to training or combat. 


4. Twenty-three patients, or 21.3 per 
cent of those admitted directly to the tu- 
berculosis section of the Lovell General 
Hospital, were hospitalized solely because 
of the findings on routine roentgen exam- 
ination of the chest. Eleven of these cases 
were subsequently proved active. In 6 
of the 11 activity was proved only by re- 
gressive or progressive changes on serial 
x-ray examinations of the chest. 

5. For 21 patients induction films were 
available from the Veterans Bureau or 
civilian hospitals. In 20 instances, tuber- 
culous lesions were found to have been 
present at the time of entry into the Army. 
The 21st patient developed pulmonary tu- 
berculosis nine months after induction. 
In 11 of tlie 20 cases the tuberculous lesions 
were overlooked at the time of induction. 
Four patients were considered “acceptable 
under MR 1-9” and of these 2 proved to 
have active lesions. In 5 patients the 
evidence was obtained from previous san- 
atorium films. 

G. Lordotic views are helpful, giving 
increased visibility of cavities and other 
processes in the apices of the lungs. The 
procedure is simple, entails no additional 
expense, and should be resorted to more 
frequentl)'^ in the examination of apical le- 
sions. 

7. Atypical pneumonias account for 
the majority of mistaken admissions for 
tuberculosis, and their differential diagnosis 
is difficult. 
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M ost perfor/VTIOKvS of the duodenum 
occur into tlie free abdominal 
cavity and produce widespread contamina- 
tion of tlie peritoneum. The signs and 
symptoms are well known and the di- 
agnosis is promptly established. Early 
treatment has resulted in a surprisingl}^ low 
mortality. In retroperitoneal perforations 
the reverse is true. The same area is in- 
volved and tlie same duodenal contents 
escape tlirough tlie rent in the wall. 
Never tlieless, tlie mortalit}'' remains at 00 
per cent. While tlie technical difliculties 
of repair and drainage are admittedly a 
factor, this high mortality is largely due to 
errors in diagnosis and procrastination in 
treatment. Any improvement in the ac- 
curacy and promptness of diagnosis should 
surely reflect a reduction in the mortality. 

ETIOLOGY 

Although many retroperitoneal perfora- 
tions of the duodenum occur as complica- 
tions of peptic ulcer, the majority are due 
to trauma. In spite of its well protected 
anatomical location, about 10 per cent of 
all traumatic ruptures of the gastro-in- 
testinal tract occur in tliis part of the 
bowel, one-third of them in its retroper- 
itoneal portion. Occasionally tliey are 
multiple and perforate intraperitoneally and 
retroperitoneally at the same time. 

Most of these injuries involving the 
uodenum are of the blunt type ; they are 
Sieved to occur in one of three ways, 
namely , crushing of the bowel between the 
nut force and the spine, bursting of a 
. >s ended loop the ends of which are mo- 
of^'fi 5^osed, and tearing at a region 
of tn %nnientous attachment. Most 
, f reported have been due to 
injuries as kicks or blows in the ab- 
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domen, crushing between heavy objects, 
or being run over by a vehicle. Com- 
pound injuries, in which there is a com- 
munication witli the outside, will not be 
considered. 

CLINICAL FEATURES 

The clinical features are especially im- 
portant. Unless the attending physician 
bears in mind the possibility of a retro- 
peritoneal perforation, the hope of an early 
diagnosis is lost. This is especially true in 
traumatic cases. It is a striking observa- 
tion tliat comparatively few patients are 
greatly inconvenienced by the original 
trauma. Only a few vomit immediately, 
and the pain is in no sense severe. Many 
are able to walk following the injury. 
Few are unconscious. It is only upon the 
advent of the effects of the extravasation 
tliat tlie symptoms become marked. This 
is the reverse of intraperitoneal perfora- 
tions. Rigidity is not a prominent symp- 
tom and when it develops, usually after 
several hours, it means that communica- 
tion with the free abdominal cavity has 
occurred and peritonitis is developing. 
Laparotomy at this stage will reveal the 
hopelessness of the situation. The extra- 
vasated material, consisting of blood, bile, 
pancreatic juice, and other duodenal con- 
tents, is doubtless infected by this time 
and will have produced retroperitoneal 
cellulitis and necrosis. Peritonitis pro- 
duced by such material cannot be ex- 
pected to respond to treatment. It is 
important, therefore, that the early symp- 
toms be ascribed to the underlying lesion 
and not to a contusion of the abdominal 
wall or a blow to the “solar plexus.” It 
must be remembered that relatively minor 
injuries to the abdomen may rupture the 
bowel and that severe injuries may leave 
no visible marks of violence. 
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ROENTGENOLOGIC ASPECTS 

The use of barium or bismuth salts in 
the roentgen diagnosis of any acute per- 
foration of the gastro-intestinal tract is 
contraindicated. The diagnosis must de- 
pend on the demonstration of air that has 
escaped from the hollow viscus through the 
opening in the wall into the tissues or free 
into the abdominal cavity. The atmos- 
phere as the source of this air must be 
excluded. Consequently, roentgenograms 
in cases of puncture wounds, bullet wounds, 
surgical accidents, etc., where the skin is 
broken, can have no value except in the 
demonstration of fractures or injuries to 
sohd organs. In retroperitoneal perfora- 
tions, the diagnosis depends on clinical or 
roentgenographic evidence of emphysema. 
This may become rather extensive in a 
short time depending on the rate of pass- 
age of air through the rent in the wall. 
Considerable crepitus has been encoun- 
tered in patients surgically explored within 
an hour from the time of the injury. It 
may extend as far as the subcutaneous 
tissues of the neck and has been elicited 
on rectal examination. As a rule, con- 
siderable time is required before it can be 
obser\’'ed clinically. The emphysema, of 
course, is significant only in that extravasa- 
tion of other contents of the duodenum is 
implied. 

It has been stated that over 90 per cent 
of the traumatic retroperitoneal perfora- 
tions of the duodenum occur in the second 
and third portions. In most instances, 
therefore, the distribution of emphysema 
should be consistent. According to Miller 
(1), the findings at operation are distinct 
and practically pathognomonic. The ex- 
travasated blood and duodenal contents 
are nearly always found either in the root 
of the transverse mesocolon, in the root 
of the mesentery of the small bowel, or 
both, and in the intervening retroperito- 
neal space, very often extending somewhat 
to the right over the kidney. The tumor is 
usually crepitant, since it contains gas. 
Despite this almost pathognomonic ap- 
pearance, in one-third of the cases studied 


by Miller the lesion was not recognized 
at operation, although this was undertaken 
on a diagnosis of probable rupture of the 
bowel. 

The course of the extravasated ma- 
terial may occasionally vary. Maddock 
(2) reported a case in which the suppura- 
tive process traveled laterally along the 
ribs, producing an abscess in the liver which 
pointed toward the lower axilla. In a case 
published by Keller (3) there were, as well 
as widespread retroperitoneal extravasa- 
tion, purulent mediastinitis and pleurisy. 
Petren (4) recorded 4 cases of retroperi- 
toneal perforation of ulcers of the second 
and third portions of the duodenum. He 
stated that the retroperitoneal inflam- 
matory process may pass to the right 
kidney region and point anywhere be- 
tween here and Poupart's ligament; it may 
extend to the left in a similar manner, or 
may spread along the large vessels up 
through the diaphragm to the medias- 
tinum. 

In the literature available to us, only 
three instances in which the diagnosis of 
retroperitoneal perforation of the duo- 
denum was made by x-ray were found. 
Sperling and Rigler (5) reported the first 
case in 1937. Their patient was kicked in 
the abdomen by a horse. Roentgeno- 
grams made twenty-four hours later re- 
vealed the presence of gas about the right 
kidney, the right psoas muscle, and retro- 
cecal region. There was no free air in the 
peritoneal cavity. Recovery followed con- 
servative treatment without operation. 
Serial films showed a gradual diminution 
of the emphysema over a period of three 
weeks. Barium studies five months later 
revealed a deformity in the second portion 
of the duodenum in the region of the 
rupture. 

The second case was reported by Otten- 
heimer and Gilman (6) in 1940. A student 
diver misjudged his distance and scraped 
his right anterior chest and abdomen on 
the springboard. In spite of severe pain 
and shock, he was able to get out of the 
pool with assistance. A leukocytosis of 
22,000 cells (90 per cent polymorphonu- 
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dears) developed within two hours. Scout 
films of the abdomen showed considerable 
air in tlie retroperitoneal tissues surround- 
ing the kidneys and along the psoas muscle. 
Operatibn witliin tliree hours from tlie time 
of injur}’’ revealed no evidence of serious 
intraperitoneal trauma or perforation. 
Crepitus was noted bencatli tlie serosa of 
die lower part of die ascending colon, ce- 
cum, and tenninal ileum, and in the ines- 
enter}^ of die terminal ileum. Lateral to 
die cecum and ascending colon there was 
ectensive empliysema. The air was be- 
lieved to have originated from die injury 
to die chest. The patient died thirty- 
eight Jiours later, and die source ivas proved 
to be a large retroperitoneal perforation of 
the duodenum at die junction of the second 
and third portions. 

The third case is diat of Somog}d (7), 
reported in 1941. His patient was sus- 
pected of ha\nng a perforated peptic ulcer 
and was e.xamined roentgenographically for 
evidence of free air in die abdomen. None 
was detected, and die e.\amination was 
repeated about five or si.v hours later. At 
this time a streak of air was observed sur- 
rounding the right kidney and e.\tending 
downward retroperitoncally between the 
psoas muscle and die ascending colon. 

In the course of the searcli for the origin 
of the emphysema, an oral contrast meal 
was administered and leakage was dem- 
onstrated from the posterior wall of the 
first portion of die duodenum into the 
retroperitoneal tissues. The patient ul- 
timately died and the perforated ulcer was 
confirmed by autopsy. 

Retroperitoneal perforations of the duo- 
enum have been reported innumerable 
®cs, Most of the patients have shown 
emphysema at some time or other, usually 
the location described by Miller. Eight- 
een out of 22 of his own cases showed crepi- 
us. It is strange, indeed, diat in spite of 
e requency of the emphysema and the 
^ nas ency of its location, the diagnosis 
sicriVfi^^ been so rarely reported. It is 
nea roentgenographic ap- 

three cases cited above was 

so stnkmgly similar. 


CASE REPORTS 

The following two cases, we feel, are in- 
teresting and instructive. Unlike the vast 
majority of reported traumatic retro- 
peritoneal perforations of the duodenum, 
each was the result of a blow in the back 
rather dian in the abdomen. One patient 
was able to walk immediately after the in- 
jury ; die other certainly would have been 
able to do so except for the cerebral con- 
cussion sustained at the same time. 

Case I ; W'hile unloading metal plate, a .50-year- 
old colored male was forced against a box car, in- 
juring his right lower back. He complained only 
moderatcl}’ of localized pain and tenderness. Al- 
though he could walk about without mucli distress, 
he was unable to continue working and was taken to 
his home. The pain gradually increased in in- 
tensity and later in tlie evening he vomited some 
fluid material but no blood. No improvement oc- 
curred during the night, and the next morning the 
man was admitted to the hospital by wheelchair. 
••Vt tin's time his temperature was 102°, pulse 112 
and of poor quality, respiration 32, and blood, pres- 
sure 7.5/5S. His blood count revealed 12,650 leuko- 
cytes, with a definite shift to the left. E.xamination 
of the urine showed albumin 1 plus and 25 to 50 red 
blood cells. 

The patient was lethargic in mental response but 
was restless in bed. A firm, moderately tender mass 
five inches long and one inch wide was palpated in 
the right costal arch posteriorly. The abdomen 
was distended and tlie right flank was moderately 
.swollen and tender. There was slight rigidity of the 
right abdominal wall. Treatment consisted in con- 
tinuous duodenal drainage, sulfadiazine, and paren- 
teral fluids. Uremia gradually developed and death 
occurred on tlie sixtli day in the hospital. 

.Scout films of the abdomen taken the day after 
admission revealed linear fractures of both twelfth 
ribs about two inches from tlie spine. There was no 
evidence of free air or emphysema. 

The clinical diagnosis was possible subcapsular 
or perirenal hemorrhage and possible perforation of 
the ascending colon. 

Autopsy revealed an acute perforation of the 
anterior wall of the third portion of the duodenum 
leading directly into the root of the mesentery, with 
the formation of a huge, fetid, dissecting retro- 
peritoneal phlegmon extending across the mid-line 
of the abdomen and surrounding the right kidney in 
the perinephritic fat tissue. It also dissected in- 
feriorly from this region into the iliopsoas muscles, 
which were the seat of a, fetid myositis, extending 
downward to the brim of the bony pelvis. The 
posterior parietal peritoneum on the right side was 
markedly displaced anteriorly. There was no evi- 
dence of a generalized peritonitis. The patient 
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Fig. 2. Case II. Ri;jlii decubitus jiosition. The location of the air strea! remains the same. 


also had a tyjtical chronic ;)ciJtic ulcer measuring 
1.0 cm. in diameter, located in the superior wall of 
tlie cap and extending about 3.(1 nun. in depth into 
the wall of the duodenum. There was no evidence 
of interstitial einphy.seina. 

Comment: The absence of crepitus ex- 
plains why tile scout film examination in 
this case ivas of no value. It has been es- 
timated that emph}’^sema should lie present 
in over 80 per cent of tliese cases. Had it 
been present, the films would have dem- 
onstrated it to be in tlie location described 
y Miller and demonstrated radiograph- 
ically by vSperling and Rigler, Ottenheimer 
Gilman, and Soraogyi, 

^tJ-year-old Italian laborer was struck 
e left side of the back at aljout the level of the 
lap ragm by an overhead crane and ivas crushed 
^ struck his 

the a laceration of the scalp, contusion of 

• ^ and a cerebral concussion. He ivas 

pynH- brought to the hospital. X-ray 

eW revealed a linear fracture of the 

A ^ mches from the spine, 

side^^f noted extending along the left 

phrap ^ (Pigs. 1 and 2) through the dia- 
gai, presumably along tbe great vessels, to the 


inferior mediastimun. Another streak of air 
branched off from this and extended along the left 
leaf of the diajjhragm, apparently between the 
muscle and the parietal peritoneum. This appear- 
aticc did not change with shift of position of the pa- 
tient. There was no roentgen evidence of injurj' 
to the lungs or jdeura. Our impression rvas that the 
air must have originated from a retroperitoneal per- 
foration of a viscus, probably the third or fourth 
portion of the duodenum. 

Clinically this patient was not verv' ill at any 
time. His chief complaint was abdominal disten- 
tion and pain in the region of his fractured rib, which 
was referred (probably due to diaphragmatic ir- 
ritation) to his left shoulder and arm. He ran a 
temperature of 10! ° for four days; the white blood 
count rose from 8,700 to 11,6.50 and fell to 6,750 on 
the fourteenth day in the hospital. A chest film 
taken on the seventh day showed no evidence of 
emphysema. Treatment was conservative, and 
the patient was discharged as improved on the 
fifteenth day. 

Comment: This patient recovered with- 
out surgery, and the diagnosis, therefore, 
could not be proved beyond doubt. N ever- 
theless, we believe that a retroperitoneal 
perforation of the duodenum occurred and 
that the case represents one of the possible 
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courses of the cxtravasated material (in this 
case chiefly air). Pctren (4) and oUicrs 
have mentioned tliis patJi along tlie great 
vessels tlirough t])e diaphragm to tlie 
mediastinum. Neither docs tlie fact that 
the patient recovered without operation 
alter our opinion, hlost surgeons have 
obser\md recover}’’ in cases of perforation 
of a hollow viscus where surgery lias been 
refused. Ravdin (S) exprc.ssed tJic opinion 
tliatthe time of operation is not so impor- 
tant as what is happening to tlie patient. 
The content of the viscus at Uie time of 
perforation is most important. Barber 
and Madden (fl) used elective consenm- 
tive therapy in 5 cases of proved intra- 
peritoneal perforation with no deaths. 

DISCUSSION 

The roentgenographic diagnosis of retro- 
peritoneal perforation of the duodenum 
should not be difficult in most instances. 
Good films are important and proper posi- 
tioning is imperative. Films of Uie ab- 
domen should be made vdtli tlie patient in 
the supine, die upright, die left lateral 
decubitus, and the lateral positions. From 
the standpoint of safety and accurate 
roentgen diagnosis, die patient suspected 
of having a perforated viscus should be ad- 
rised to lie on his left side so diat air radier 
than contents would escape dirougli die 
perforation. In the event that die exam- 
ination is negative, it may be repeated after 
? hours unless immediate surgical 
intervention is indicated. Stereoscopic 
ms may assist in localization of die em- 
P ysema. Examination of the patient in 
lanous positions must be carried out to 
determine whe^er the air is fixed in the 
both^^ die abdominal cavity or 

While, as stated above, most retroper- 
onea perforations of the duodenum are 
trauma, peptic ulcers may 
A posteriorly into pre- 

snm ^ ^^^^sions, the pancreas, colon, or 
ta^ r"" These may heal spon- 

absc°^^ ^ disappear or may result in 
Usua^r ^®^ula formation. They are 
y discovered during barium studies 



Fig. *1. Perirenal helium injection. The retro- 
peritoneal distribution of the gas is similar to that of 
duodenal origin. The tendency of the gas to extend 
along the ves.sels, through the diaphragm to the in- 
ferior niediastimmi, can be noted. 

of die gastro-intestinal tract and are not 
widiin the scope of diis communication. 
However, diose acute, retroperitoneally 
perforating ulcers of the duodenum, es- 
pecially of the second or third portions, 
must be included in the discussion of per- 
forations due to trauma. The clinical and 
roentgen findings are essentially the same. 
Only die history of trauma is absent. 

The scarcity of reported cases of retro- 
peritoneal perforation in which the roent- 
gen appearance has been described neces- 
sitates the use of operative and postmortem 
material in formulating what may be de- 
scribed as rather typical roentgenologic 
findings. It would seem from the roent- 
genographic point of view that the em- 
physema would tend to follow one or 
several courses. Figure 3 is intended as 
an anatomical review of the relations of the 
duodenum to the retroperitoneal structures 
and to depict the paths of the extravasated 
material. 

If the point of extravasation is not closed 
by nature or repaired surgically, the ma- 
terial will accumulate in the retroperitoneal 
tissues. The result will be a combination 
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of several of the above courses, as de- 
scribed in the pathological report in Case I. 
The lateral film may be most important in 
the demonstration of emphysema in early 
cases where it is confined to the roots of 
the mesentery. 

Figure 4 is a film of a perirenal helium 
injection and is presented only because of 
its similarity to retroperitoneal emphy- 
sema of duodenal origin surrounding the 
kidneys. The tendency of the gas to 
spread along the vessels through the dia- 
phragm to the inferior mediastinum can 
be noted. 

Differential Diagnosis: Free air in the 
abdomen, whether due to perforation of a 
hollow viscus, recent surgical operation, a 
tubal patency test, or any other cause, may 
give rise to emphysema of the extra- 
peritoneal tissues. The exact mode of 
entry of the air is not always clear. A 
parietal peritoneum broken by trauma or 
surger)'' or damaged by infection may allow 
permeation of the pneumoperitoneum even 
to the subcutaneous tissues, where it can be 
palpated clinically. McCorkle and Stev- 
enson (10) in 1937 reported an excellent 
example of this. In a patient with an 
intraperitoneal perforation of an anterior 
wall duodenal ulcer there developed a 
marked pneumoperitoneum and an ex- 
tensive emphysema extending up the chest 
wall to the axillae, shoulders, upper arms, 
and neck. 

Another mechanism of subcutaneous 
emphysema was described by Vigyazo (11), 
Avho in 1926 reported a case in which a 
callous ulcer on the anterior wall of the 
duodenum perforated and emphysema was 
noted around the umbilicus. He felt that 
the most likely path of the extravasated air 
u’as subserously along the duodenohepatic 
and round ligaments to the umbilical area. 

These are examples of subcutaneous 
emphysema and, while they are confusing, 
they are rare and can usually be differ- 
entiated from the retroperitoneal air seen 
in duodenal perforations. Scout films of 
the abdomen would show the emphysema 
to be subcutaneous and confined more to 
the anterior and lateral walls. 


Other cases have been reported in which 
gastric ulcers located near the cardia have 
perforated directly into the mediastinum, 
giving rise to emphysema in that region. 

Perforations of the portions of the colon 
not covered by peritoneum, whether due to 
benign or malignant ulcerations or trauma, 
may give rise to retroperitoneal emphy- 
sema. Unless the perforation occurs in 
the right half, however, it should not be 
confused with a retroperitoneal perfora- 
tion of the duodenum. In the presence of 
the emphysema, barium enemata are con- 
traindicated. 

Perforations of the duodenum into neigh- 
boring solid organs or the biliary tract would 
not be expected to present a confusing 
picture. 

Another important condition which must 
be differentiated from extraperitoneal ex- 
travasation of gas is the localized pneumo- 
peritoneum sometimes observed in instances 
of perforation of the small bowel distal to 
the duodenum. Most authorities agree 
that a small amount of air is extravasated 
in practically all perforations of the small 
intestine, ''^en this occurs in the upper 
jejunum, the air tends to rise behind the 
omentum up to the transverse mesocolon, 
where it becomes loculated. Radiograph- 
ically it usually appears as an irregular 
area of decreased density to the left of the 
second lumbar vertebra. Massie (12) de- 
scribed a case in 1924 in rvhich a di- 
agnosis was made on this appearance. At 
operation the duodenojejunal junction was 
found to be completely severed. R^' 
cover^'- followed repair of the injmy. This 
diagnostic sign becomes especially im- 
portant w^hen it is realized that the major- 
ity of ruptures of the small bowel occur in 
the upper jejunum. The radiologist must 
be familiar with these irregular areas o 
localized pneumoperitoneum, interpre 
them accordingly, and not confuse them 
with air within a viscus or in the retro- 
peritoneal tissues. 

SUMMARY AND CONCLUSION 
1. The great majority of retroperito- 
neal perforations of the duodenum are due 
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to trauma and usually occur in the second 
or third portion. 

2. The mortality is extremely high, ap- 
proximately 90 per cent. Death is due to 
retroperitoneal cellulitis, which in most 
instances eventually coninninicatcs with 
tlie free peritoneal cavity. 

3. Early clinical diagnosis is rare and 
tlie institution of treatment usual!}' de- 
layed. 

4. Retroperitoneal perforations of tlie 
duodenum have been reported iti the liter- 
ature scores of times. Emphysema was 
noted, eitlier clinically or at operation or 
autopsy, in approximately SO per cent. 
In spite of tin's, die diagnosis by x-ray has 
been reported only three times. 

5. Proper x-ray examination should, in 
most instances, render this difficult di- 
agnosis a relatively easy one, possibly 
within an hour or two of tlie injur}'. 

6. Paths of extension of tlie extra- 
vasated material are depicted. 

7. Two cases witli practically identical 
injuries are presented. The first was 
proved by postmortem examination but 
x-ray findings were negative. The second 
patient recovered w’itliout surgery and, 
while the diagnosis was not proved beyond 
doubt, highly suggestive radiograpliic evi- 
dence -was present. It seems justifiable 
to record this case and to direct attention to 


this sometimes neglected type of perfora- 
tion. 

Note; tfe wish to thank Dr. Leon J. Leahy 
of tlie Dcjiartinent of Surgery for permission to re- 
port these two cases from his surgical service. 

100 High St. 
llulTalo a, X. Y. 
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T he expression of tissue dosage in 
terms of roentgens is becoming gen- 
eral in x-ray and radium therapy. For 
interstitial radium or radon sources, the 
literature contains data for several satis- 
factor}'- methods of determining the mini- 
mum dose delivered within a volume 
implanted with needles or seeds in accord- 
ance with certain general principles. In 
the case of single linear sources, however, 
such as are commonly employed in the 
treatment of cervical and rectal cancer, 
information is not so accessible. The 
most generally used charts, those of Pat- 
erson and Parker (1), give the number of 
milligram-hours necessary to deliver 1,000 
ry at points in a plane perpendicular to the 
source at its mid-point, up to 3 cm. dis- 
tance. For positions not in this central 
plane, or for greater distances, they are 
not helpful. Sievert (2) and Laurence (3) 
have presented extensive data, but in 
rather complicated mathematical forms. 
Mayneord and Honeyburne (4) have pub- 
lished a general method for drawing iso- 
dose curves around any particular linear 
source; this is also too involved for ready 
use in the radiological department. Wolf 
(5, 6) gives data for the dosage in roent- 
gens per milligram-hour in a plane perpen- 
dicular to the implant at its end, for a wide 
range of lengths of somrce and distances 
from the radium. The advantage of hav- 
ing the data for the end rather than for the 
middle of the needle is that any implant 
can be considered a combination of two seg- 
ments, and the doses along lines perpen- 
dicular to the source at any desired point 
can be obtained by choosing the segments 
so that their ends come at that point. 
For instance, doses along a line perpen- 
dicular to a 4-cm. needle at a point 1 cm. 
from either end would be obtained as the 


sum of doses from a 3-cm. and a 1-cm. 
needle, the former containing three times 
as much radium as the latter. 

For ready use in the radiological de- 
partment, there appears to be a need for a 
more straightforward table, from which, 
within practical limits, doses for a given 
treatment can be read directly, not only 
along perpendiculars to the source at cen- 
tral or end-points, but anywhere in the vi- 
cinity. Such a table is presented herewith.. 

Some years ago the author published 
charts and tables giving relative doses at 
different distances on perpendiculars 
erected at different positions along the 
linear sources (7). This was prior to the 
general acceptance of the gamma roentgen 
as a dosage unit, but in order to obtain the 
values in roentgens it is necessary only to 
establish the dosage for some one particu- 
lar source and position. This has been 
done by taking the dose from a point 
source at 1 cm. distance, filtered by 0.5 
mm. Ft, as 8.4 ry. The material is pre- 
sented in Table I. 

Doses are given in gamma roentgens per 
100 mg.-hr., at various distances along 
perpendiculars to the sources, at 0.5-cm. 
intervals along their lengths, as indicated 
in Figirre 1. Line A is always perpendicu- 
lar at the mid-point, line B, 0.5 cm. out 
toward the end; line C, 1.0 cm. out, etc. 
Thus line B is at the end of a tube 1.0 cm. 
long, line D at the end of a tube 3.0 cm. 
long, etc. The data are carried out for 
lines beyond the ends of the sources, so 
that doses for two or three in tandem can 
be summed, for any position along the 
group. 

Distances are measured from the central 
axis of the tube. The range of tube lengths 
is from 0.5 to 8.0 cm., by 0.5-cm. steps to 
3.0 cm., and then by 1.0-cm. steps to 6.0 
cm. Distances, tube lengths, and positions 
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of perpendicular planes not included in the 
table may safely be interpolated between 
the two nearest tabulated values, 

No allowance is made for tissue absorp- 
lon or scatter. It appears that ivithin 
0 first few centimeters these very nearly 
wmpeasate for each other. At distances 
0 several centimeters absorption may be- 
appreciable; it is difficult to make 
proper allowance for it. Data in the liter- 
rrre indicate that it is probably of the 
r er of 3 per cent per centimeter of soft 
^ sue, hence, within distances of 3.0 or 
arising from neglecting 
fu correction should not be more 
10 per cent. 

the linear sources in which 

ive material is concentrated along 


the axis of the source: no allowance is 
made for self-absorption in the salt, al- 
though it is realized that this may be con- 
siderable for positions very close to the 
ends of long needles. The filter is 0.5 mm. 
Pt. Allowance is made for the increase in 
filter when the rays emerge obliquely. If 
the filter is more than 0.5 mm. Pt, the 
doses will, of course, be less. The actual 
correction for increase in filter depends 
somewhat on the position of the point 
under consideration, that is, its distance 
from the source and whether or not it lies 
beyond the end of the source. By calcu- 
lating the effect of additional filter for a 
series of representative points, however, it 
has been possible to establish satisfactory 
correction factors, applicable to most of the 
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Table I; Gamma Roentgens per 100 mg. -hr., Delivered at Various Distances from Various Points 

Along Linear Radium Sources 
(Filter 0.5 mm. Pt) 


Cm. 

from Tube 

A 

Center 

B 

0.5 

Distance along Tube Axis: Cm. from Center 

C D E F G H 

1.0 1.5 2.0 2.5 3.0 3.5 

I 

4.0 

J 

4.5 

K 

5.0 

0.5 

2,860 

1,720 

665 

Tube 0.5 cm. long 
322 162 

104 

68 

47 

30 

20 

20 

0.75 

1,333 

1,000 

527 

288 

152 

103 

72 

53 

40 

21 

21 

1.0 

800 

625 

417 

250 

150 

102 

72 

54 

42 

33 

26 

1.5 

364 

328 

256 

179 

125 

91 

69 

54 

43 

33 

28 

2.0 

206 

195 

164 

130 

98 

75 

59 

49 

38 

30 

26 

2.5 

133 

127 

113 

98 

77 

62 

52 

42 

35 

30 

25 

3.0 

92 

89 

83 

73 

62 

52 

44 

37 

31 

27 

23 

4,0 

62 

51 

48 

45 

41 

36 

32 

28 

25 

22 

19 

5.0 

33 

33 

32 

30 

28 

26 

24 

22 

20 

18 

16 

0.5 

2,500 

1,760 

667 

Tube 1.0 cm. long 
325 170 

105 

69 

47 

30 

20 

20 

0.75 

1,250 

950 

527 

291 

163 

106 

73 

53 

40 

22 

21 

1.0 

740 

606 

417 

254 

154 

104 

73 

54 

42 

33 

26 

1.5 

352 

323 

256 

186 

128 

92 

69 

54 

43 

33 

28 

2.0 

204 

193 

163 

130 

99 

76 

59 

47 

38 

30 

26 

2.5 

132 

125 

113 

97 

78 

62 

52 

42 

35 

30 

25 

3.0 

92 

89 

83 

73 

62 

52 

44 

37 

31 

27 

23 

4.0 

52 

51 

48 

45 

41 

36 

32 

28 

25 

22 

19 

5.0 

33 

33 

32 

30 

28 

26 

24 

22 

20 

18 

16 

0.5 

2,080 

1,742 

770 

Tube 1.5 cm. long 
333 182 

111 

72 

48 

30 

20 

20 

0.75 

1,180 

955 

556 

298 

175 

111 

74 

63 

40 

25 

21 

1.0 

667 

588 

417 

256 

160 

106 

74 

54 

42 

33 

26 

1.5 

333 

317 

256 

182 

132 

94 

70 

54 

43 

33 

28 

2.0 

200 

190 

162 

130 

101 

77 

60 

47 

38 

30 

26 

2.5 

128 

123 

112 

96 

79 

64 

62 

42 

35 

30 

25 

3.0 

90 

89 

82 

72 

62 

52 

44 

37 

31 

27 

23 

4.0 

52 

51 

48 

45 

41 

36 

32 

28 

25 

22 

19 

5.0 

33 

33 

32 

30 

28 

26 

24 

22 

20 

18 

16 

0,5 

1,800 

1,720 

910 

Tube 2.0 cm. long 
385 195 

115 

76 

49 

33 

22 

20 

0.75 

1,111 

955 

625 

333 

189 

115 

77 

63 

40 

29 

21 

1.0 

625 

570 

435 

270 

168 

110 

75 

55 

42 

33 

26 

1.5 

333 

303 

257 

189 

135 

97 

70 

54 

43 

33 

28 

2,0 

196 

185 

159 

131 

102 

78 

61 

48 

39 

31 

26 

2.5 

125 

121 

111 

96 

80 

65 

52 

43 

35 

30 

25 

3.0 

89 

88 

81 

72 

62 

52 

44 

37 

31 

27 

23 

4.0 

51 

50 

48 

45 

40 

36 

32 

28 

25 

22 

19 

5.0 

33 

33 

32 

30 

28 

26 

24 

22 

20 

18 

16 

0.5 

1,548 

1,500 

1,010 

Tube 2.5 cm. long 
515 252 

130 

82 

52 

35 

26 

24 

0.75 

1,000 

895 

667 

377 

218 

128 

83 

57 

40 

32 

24 

1.0 

582 

548 

445 

293 

185 

121 

80 

67 

42 

34 

27 

1.6 

305 

295 

254 

191 

139 

102 

74 

54 

43 

34 

27 

2.0 

185 

178 

158 

131 

104 

80 

63 

49 

40 

32 

26 

2.5 

122 

117 

109 

95 

80 

66 

53 

43 

35 

30 

25 

3.0 

87 

86 

80 

71 

62 

63 

45 

37 

31 

28 

23 

4.0 

51 

50 

48 

44 

40 

36 

32 

28 

25 

22 

19 

5.0 

33 

32 

32 

30 

28 

26 

24 

22 

20 

18 

16 


region about the implant. These factors 
are correct within plus or minus 5 per cent 
for all points ivithin the region enclosed by 
perpendiculars from the ends of the source, 


and for points outside that region except 
where they are 1.0 cm. or less from the 
axis of the needle, and farther beyond its 
end than half the length of the needle, 
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Tahi-k I: Gam-ma Roi!NTr.i:NS rim 100 mg.-hu., IDki.ivekkd at Various Distances from Various Points 

Ai.onc Linear Radium SovRCKS—Contiinied 
(Filter 0.5 nun. Pt) 



A 

Cciiier 

B 

0.5 

Distance aloiif; Tube Axis 
C D E 

1.0 1.5 2.0 

: Cm. from Center 

F G H 

2.5 3.0 3.5 

I 

4.0 

J 

4.6 

K 

5.0 

0.5 

1,430 

1,333 

Tube 3.0 cm. Iodr 

1,1 II 645 310 

145 

88 

59 

41 

31 

26 

0.7a5 

010 

.8;i5 

690 

435 

2,50 

141 

.89 

01 

43 

34 

26 

1.0 

510 

526 

454 

323 

202 

133 

80 

01 

44 

34 

28 

1,5 

2W) 

286 

2.50 

193 

143 

107 

77 

54 

43 

34 

27 

2.0 

179 

173 

1.56 

1.32 

100 

83 

05 

51 

40 

32 

26 

2,5 

119 

115 

107 

95 

81 

07 

53 

44 

.36 

30 

25 

3.0 

85 

81 

78 

71 

62 

54 

45 

38 

32 

28 

22 

4.0 

50 

49 

48 

44 

40 

30 

32 

28 

25 

22 

20 

5.0 

32 

32 

31 

30 

28 

26 

24 

22 

20 

18 

16 

0.5 

1.111 

1.0.50 

1.000 

Tube 4.0 cm. loiiR 
910 500 

222 

IIS 

72 

48 

33 

26 

0.75 

fiOO 

ffl7 

625 

4.53 

,344 

192 

114 

73 

50 

36 

26 

1.0 

435 

435 

418 

.3.33 

2.56 

164 

107 

71 

50 

36 

28 

1,5 

250 

238 

22aS 

19.3 

1.59 

120 

89 

02 

48 

35 

27 

2.0 

Ifil 

1.58 

748 

132 

111 

89 

70 

55 

44 

32 

26 

2.0 

111 

107 

104 

92 

82 

71 

58 

48 

38 

31 

25 

3.0 

S2 

SO 

TO 

70 

02 

50 

47 

40 

33 

28 

22 

4.0 

4S 

48 

4(1 

44 

40 

36 

32 

29 

25 

22 

20 

5.0 

32 

31 

30 

29 

28 

20 

24 

22 

20 

18 

16 

0.5 

.S33 

827 

.820 

'J'lilic .5.0 cm. loiiK 
.800 715 

400 

200 

100 

62 

41 

26 

0.75 

572 

oo5 

525 

405 

.377 

27.3 

155 

95 

62 

42 

26 

1.0 

370 

370 

361 

333 

2.86 

213 

1.30 

88 

61 

42 

28 

1.5 

i -228 

217 

213 

194 

167 

135 

100 

73 

50 

38 

31 

2.0 

148 

143 

137 

128 

112 

94 

70 

04 

48 

36 

29 

2,6 

103 

100 

97 

91 

82 

73 

GO 

50 

41 

33 

27 

3.0 

77 

Tty 

72 

6,8 

02 

50 

48 

42 

35 

29 

25 

4.0 

40 

46 

44 

42 

40 

30 

33 

29 

25 

22 

21 

5.0 

31 

30 

30 

29 

27 

25 

24 

22 

20 

18 

18 

1 

0.5 

740 

735 

7.30 

Tube 0.0 cm. long 
715 090 

005 

345 

167 

86 

51 

33 

0,75 1 

500 

495 

490 

450 

418 

371 

244 

139 

84 

52 

35 

1.0 

3.33 

333 

321 

310 

294 

250 

179 

115 

77 

52 

37 

1.5 i 

200 

200 

196 

194 

175 

152 

118 

91 

67 

42 

35 

2.0 

134 

1.32 

128 

123 

112 

99 

82 

66 

52 

41 

31 

2,5 

90 

93 

91 

89 

83 

74 

62 

53 

43 

35 

30 

3.0 

To 

72 

09 

60 

03 

57 

60 

42 

30 

31 

25 

4.0 

44 

44 

42 

41 

39 

.30 

33 

30 

26 

22 

18 

5.0 

30 

30 

29 

28 

27 

25 

24 

22 

20 

18 

18 

0.5 

0.75 

1.0 

1.5 

2.0 ‘ 

2.0 

550 

550 

543 

Tuiic 8.0 cm. long 
532 522 

511 

500 

434 

250 

114 

62 

357 

3.52 

.345 

333 

323 

.313 

303 

256 

179 

102 

62 

267 

200 

204 

252 

244 

236 

222 

170 

130 

89 

60 

1G2 

159 

154 

148 

143 

137 

132 

108 

91 

69 

53 

lie 

116 

109 

105 

102 

90 

89 

78 

66 

54 

41 

83 

81 

78 

75 

73 

72 

67 

57 

50 

44 

36 

3.0 

4.0 

5.0 

04 

01 

00 

58 

52 

51 

50 

43 

37 

30 

25 

40 

40 

39 

38 

37 

34 

33 

30 

26 

22 

18 

28 

28 

27 

27 

20 

24 

24 

22 

21 

19 

18 


for ' beyond line D 

t tube, G, for a 4.0-cm., J 

-u-cm.). Within these limits, for 1.0 
t filter the gamma roentgens per 100 


mg.-hr. are 90 per cent less than those tabu- 
lated; for 2.0 mm. Pt, 80 per cent less. 

Some examples will serve to illustrate 
the use of the table ; 
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(1) A cen’ix tandem consists of two capsules; 
the upper one contains 25 mg. radium and is 2.0 
cm. in active length; the lower one contains 50 mg. 
of radium and is 3.0 cm. in active length; each is 
filtered 0.5 mm. Pt. Between the active portions 
of the capsules is a space of 1.0 cm., including the 
ends of the tubes and the knot separating the two 
capsules in the rubber tubing holding the tandem. 
What is the dose at a distance of 2.0 cm, out from 
each end and from the middle of this applicator, if 
it is left in place for forty hours (for a total of 3,000 
mg.-hr.)? In this period, the upper tube gives 1,000 
mg.-hr., and the lower 2,000. The lower end of the 
tandem is 1.5 cm. below the center of the stronger 
tube and 5.0 cm. below the center of the weaker 
(Fig. 2). From the table it is formd that at a dis- 
tance of 2.0 cm. out along line D, 1.5 cm. from the 
mid-point of the 3.0-cm. tube (Point A', Fig. 2), 


serted in the parametrium so that they He approxi- 
mately in an anteroposterior plane with the lower 
ends 0.5 cm. apart and the upper 1.0 cm. apart (Fig. 
3). They are to be left in place 100 hours; hence 
each one supplies 300 mg. -hr. What is the dose mid- 
rvay between two needles at the upper end of the ac- 
tive portion, and 1.0 cm. outside the outer needle at 
the center (points P and Q)? Point P is 0.5 cm. 
from needles I and II, and 1.5 cm. from III, along 
lines perpendicular to their ends, or 1.5 cm. from 
their centers (line D). From the table, for 3.0-cm. 
needles, 100 mg.-hr. give 645 and 193 ry at 0.5 and 
1.5 cm., respectively, along this line. Hence the 
dose at ^ is (3 X 645) X 2 -f ( 3 X 193) = 4,449 
Ty. At Q, the distance along perpendiculars at the 
centers of the needles, (line A) are 1.0, 1.75, and 2.5 
cm., respectively. The value for 1.75 cm. must be 
found by interpolation between 1.5 and 2.0. The 


5 CM. ACTIVE LENGTH 2 CM. ACTIVE LENGTH 

50 MG. 25 MG, 


POINT POINT POINT 

• X , y • Z 

Fig, 2. Diagram of active portion of cervix tandem considered in Example 1. 


100 mg.-hr. furnish a dose of 132 xy. Hence 2,000 
mg.-hr. will give (2,000/100) X 132 = 2,640 r^. 
At a distance of 2.0 cm. out along line K, 5.0 cm. 
from the center of a 2.0-cm. tube, 100 mg.-hr. give 
2() r 7 , so that 1,000 mg.-hr. will supplv 260, giving a 
total dose at this point of 2,640 + 260 = 2,900 r-y. 
Similarly, the dose opposite the center of the tan- 
dem, which is at the upper end of the strong tube 
(point F), is the sum of those given by 2,000 mg.-hr. 
along line D, 1.5 cm. from the center of a 3.0 cm. 
tube, and 1,000 mg.-hr. along line D, 1..5 cm. from 
tlie center of a 2.0-cm. tube. At 2.0 cm. out from 
the radium along these lines, the doses are 132 xy 
and 131 xy, respectively, per mg.-hr. ; accordinglv the 
sum is (20 X 132) -f (10 X 131) = 3,950 ry,' In 
tlie same manner, the dose 2.0 cm. out from the 
upper end is found to be (159 X 10) -h (32 X 20) = 
2,230 Xy. If the tandem had been considered a uni- 
fonn source 6.0 cm. long, left in place for 3,000 mg.- 
hr., instead of the two different tubes specified, the 
doses at points A', Y, and Z, would have been 2,460, 
4,020, and 2,460 xy, respectively. These are 18 per 
cent low for A", 2 per cent high for 1' (negligible dif- 
ference), and 11 per cent high for Z. 

(2) Three needles, each having an active length 
of 3.0 cm.,' and a radium content of 3.0 mg., are in 


dose is (3 X 540) -f (3 X 232) -f- (3 X 119) = 
2,673 Xy. 

(3) A rectal lesion is to be treated by means of a 
radimn applicator 6.0 cm. long, 2.0 cm. in diameter, 
wdth a total filtration equivalent to 2.0 mm. Pt. 
The lesion is about 1.0 cm. thick in its deepest re- 
gion; the applicator is to be placed so that this 
comes as nearh' as possible at the mid-point. The 
lesion extends upward for possibly 2.0 cm. more, 
where it may be 0.5 cm. thick. It is desired to give 
4,000 Xy to the deepest portion, and to know what 
dose will then be delivered at the upper margin. 
Since the applicator is 2.0 cm. in diameter, or 1.0 
cm. in radius, the deepest part of the lesion, 1.0 cm. 
deep, lies 2.0 cm. from the radium, along a line at 
the mid-point of the applicator (line A). At this 
point, a 6.0-cm. source filtered by 0.5 mm. Pt de- 
livers 134 Xy per 100 mg.-hr. The allowance for the 
extra filter reduces this to 80 per cent of 134,^ or 
107 xy per 100 mg.-hr. To deliver 4,000 xy requires 
(4,000/107) X 100 = 3,750 mg.-hr The upper part 
of the lesion, 0.5 cm. thick, lies on a line 2.0 cm. from 
the mid-point (line E). Here 100 mg^-hr. gives 
175 Xy 1.0 cm. from the radium for 0.5 mm. I t 
or 140 for 2.0 mm. Pt. Hence, 3,700 mg.-hr. g''^ 
4,180 xy. 
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POINT P 



POINT Q 


Fig. 3. Diagram of paraiuctrial needles considered 
in Example 2. Each needle has an active length of 
3.0 cm., and radium content of 3.0 nig. 


By methods illustrated by these ex- 
amples, it is a simple matter to determine 
the dose delivered at any point witliin 
a reasonable range of any linear source 
(tube or needle) or simple combination of 
such sources, kept in place for any speci- 
fied time. Conversely, the time necessary 
to deliver a certain dose at a specified 
point with such a source can be found. In 
pneral, such calculations arc desirable 
OF treatments of the types discussed 


above. When a volume of tissue is more 
uniformly treated by needles in one or 
several jilanes, or by seeds, the dose de- 
sired is usually the minimum dose to the 
lesion, and this can more readily be found 
from the data published elsewhere for vol- 
ume dosage (9, 10). 

G30 \V. IGSth St. 

New York 32, N.Y. 
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Priodax: A Contrast Medium for Cholecystography' 

Analysis of 163 Cases, Outlining the Various Reactions in Three Technics and the Operative 

Findings in 22 Cases 

W. W. VAUGHAN, M.D., and MAX EICHWALD, M.D. 

Durham, N. C. 


I N LESS THAN TWO decades cholecystog- 
raphy has been developed and has 
become an almost routine procedme for 
the study of suspected gallbladder dis- 
ease. The accuracy of the procedure in 
determining the presence of a diseased 
gallbladder is about 95 per cent. This 
high percentage of accuracy adds empha- 
sis to the clinical significance of such a 
study as well as the need for further re- 
finement in technic. 

Since the original publication of Graham 
and Cole (3) describing a method of x-ray 
demonstration of the gallbladder by the 
intravenous injection of tetrabroraphenol- 
phthalein, roentgenologists, clinicians, physi- 
ologists, and chemists have worked to 
improve this method, using various chemi- 
cals and technics. Tetraiodophenolphtha- 
lein was discarded by Graham and Cole 
(4,5) in their original experiments because 
of its apparent toxicity. Further study 
proved these untoward reactions were due 
to impurities and could in great measure 
be eliminated by purification. In less 
than one year’s time after the original pub- 
lication, tetraiodophenolphthalein had re- 
placed the tetrabromphenolphthalein, and 
it has been used almost exclusively up until 
the recent introduction of Priodax. 

The first clinical reports on cholecystog- 
raphy with Priodax were from Germany, 
where it was known as Biliselectan, in 
1940. Kleiber (8) reported 55 cases. 
Twenty-five of these did not show a gall- 
bladder shadow. These cases were checked 
by the use of tetraiodophenolphthalein, 
noth the same findings. Twenty-four of 
the positive cases were verified by surgical 
exploration, and gallstones were found in 

1 From the Department of Radiology, Watts Hos- 
pital, Durham, N. C. Accepted for publication in 
March 1944. 


all. The author concluded that Biliselec- 
tan was an excellent contrast medium for 
cholecystography and relatively free from 
side effects, such as, nausea, diarrhea, and 
vomiting. 

The conclusions of Kleiber were con- 
firmed by other reports in the foreign litera- 
ture (Lauer-Schmaltz, 9 ; Grunke and Fin- 
ger, 6; Rittweger, 15; Naumann, 13; 
Rating, 14) and later in the American litera- 
ture (Einsel and Einsel, 2; Wasch, 17; 
Marshall, 10). 

Priodax chemically is a beta-(4-hydroxy- 
3,5 diiodophenyl) - alpha - phenyl-propionic 
acid with the following structural formula: 


OH 



It is a white, odorless powder, soluble in 
alkali, ether, alcohol, and acetone, but al- 
most insoluble in water. The sodium salt, 
however, is very soluble in water. Priodax 
contains 51.5 per cent iodine. 

Experimental studies by Modell (12), 
with cats as subjects, showed that the 
intravenous injection of Biliselectan pro- 
duced medullary convulsions. The lethal 
dose was approximately 150 mg. per kilo- 
gram body weight when given intrave- 
nously. Oral administration proved much 
less toxic, the lethal dose being as high as 
1,000 mg. per kilogram body _ weight 
Other toxic symptoms noted were impaired 
appetite, nausea, vomiting, and genera 
depression. The emetic effect was shown 
to be due to local irritation of the gastro- 
intestinal tract, since it did not occur with 
intravenous injections. Postmortem 
amination, however, did not reveal an) 
evidence of intestinal irritation. Albunu- 
nuria was a constant finding, and in one 
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TAtit-E I: Side Effects OF Priodax 
(1C3 Cases) 


Method 1 

1 

None 

Nausea j 

! 

Diarrhea j 

Distress 

Anus 

Burning Sensation 
Bladder 

Throat 

Double dose 

14 

21 

39 

9 

13 

11 

4 

Single dose I 

31 

4 

9 


3 

9 

3 

Divided dose | 

30 

11 ! 

9 

0 

3 

4 

G 


animal receiving 1,000 mg. per kilogram 
body weight there were venous congestion 
and parendiymatous degeneration of the 
kidney tubules. 

Junkmann (7) found that during the 
first twenty-four hours after intake more 
than 50 per cent of Biliselectan was ex- 
creted through the kidneys. In contrast 
with this, when tetraiodophenolphthalein 
is used, less than 10 per cent is excreted 
through the kidneys. The remaining por- 
tion of tetraiodophenolphthalein is elimi- 
nated through the gastro -intestinal tract, 
which is a highly undesirable feature, 
since the gallbladder is often obscured by 
the presence of the medium in the region 
of the hepatic flexure of the colon. 

Priodax is supplied in tablets, each con- 
taining 0.5 gm. of the radiopaque sub- 
stance. The manufacturers recommend 
3.0 gm. as the average adult dose. If the 
dose is to be adjusted to body weight, as 
is necessary in children, one tablet for each 
25 pounds of body weight is considered ade- 
quate. The tablets may be swallowed 
whole with sips of liquid, such as water or 
fruit juice. The tablets should not be 
chewed, since they produce an unpleasant 
burning sensation in the mouth. 

MATERIAL 

Our observations are based on 163 un- 
selected, consecutive cases. Three meth- 
ods of oral administration of the dye were 
used in order to arrive at a satisfactory 
routine procedtue. The case distribution 
for the various technics was as follows: 
(1) double dose, 57; (2) divided dose, 55; 
(3) single dose, 51. The youngest patient 
was seventeen years old and the oldest 
eighty- two. There was a rather even dis- 
tribution between these two extremes, as 
weU as a fairly even sex distribution. 


TECHNIC 

For the double dose administration the 
patient was given the folloiving instruc- 
tions. At noon on the day before the x-ray 
examination, eat a large meal and include 
two or three pieces of butter. One hour 
after completing the meal take the entire 
contents of one package of Priodax (6 
tablets) with a glass of water. During 
the afternoon eat nothing and drink only 
water. At 6:00 p.m. eat a fat-free meal 
consisting of fruit juices, crackers, and 
sweetened tea or coffee without cream. 
One hour after supper take the second 
package of Priodax (6 tablets) with a glass 
of water. Eat nothing thereafter and 
drink only a moderate amount of water. 
Report to the x-ray department the follow- 
ing morning at 8 : 30. 

The divided dose technic substituted 3 
tablets foUowing the noon and evening 
meal instead of 6 as outlined in the double 
dose. For the single dose all 6 tablets were 
given following the fat-free evening meal. 
The other instructions were not changed. 

TOXIC EFFECTS 

Table I shows the side effects in 163 
cases. We want to emphasize that in 
tabulating these findings every symptom 
that could be attributed to the Priodax 
was recorded. One liquid or soft bowel 
movement was included in the diarrhea 
column. In many instances s)unptoms 
reported as distress or nausea were revealed 
only after specific questioning. If we 
considered only pronounced symptoms, 
the statistics would be quite different, as 
follows : for the double dose group, nausea 
in 1 and diarrhea in 10; for the single dose, 
nausea in 1 and diarrhea in none; for 
the divided dose group, nausea in none and 
diarrhea in 1. 
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Table II: Gallbladder Visualization -with Peiodax: Comparison of Technics 

(163 Cases) 


Method 

Cases 

Good 

Concentration 

Poor 

None 

Number of Cases 
Showing Calculi 

Double dose 

57 

77.4% 

12% 

10.4% 

5 

Single dose 

51 

74.5% 

11.8% 

13.7% 

6 

Divided dose 

55 

83.6% 

9.4% 

7% 

2 


The burning sensation was of no great 
significance. In the throat the patient had 
a sensation of a sHghtly caustic substance 
being swallowed that was of only momen- 
tary duration. The bladder symptoms 
were noted on the first micturition in the 
morning following the administration of 
the dye. They occurred, as a rule, im- 
mediately after micturition and never 
lasted longer than five to ten minutes. The 
buming sensation around the anus was 
temporary and was never noticed after 
more than one or two bowel movements 
following administration of the dye. 

Since the analysis of this series of 
cases, we have used the single dose technic 
routinely, primarily from an economical 
standpoint and secondarily to simplify 
our procedure for the wards. Either 
may be used, however, with only minor 
discomfort for the patient. 

ROENTGEN FINDINGS 

Table II shows the results in 163 con- 
secutive cases with the three technics. 
The concentration of dye was good in 126 
cases. Gallstones were demonstrated in 
13 cases in the entire series. 

The gallbladder shadow was slightly 
less dense with the single and divided dose 
technic than when the double dose was 
used. Nevertheless, the concentration 
was satisfactory with either method and, 
as previously stated, we have adopted the 
single dose technic as a routine procedure. 
In 12 questionable cases, in which the 
single dose was used, the examination was 
repeated by the double dose technic with- 
out obtaining any additional information. 
We consider the re-examination by the 
double dose technic unnecessary. 

Abnormal gastric acidity has no ap- 
parent effect upon the absorption and con- 


centration of Priodax. A fractional gastric 
analysis with histamin was done in 81 per 
cent of the cases, with the following find- 
ings: free hydrochloric acid 0-70, with a 
total acidity from 0-101. Among these 
cases 5 per cent showed a definite hypo- 
acidity, and 5 per cent showed a definite 
hyperacidity. The rest were normal or 
about normal. Excellent concentration 
was noted in two cases of achlorhydria. 

Gastroscopic examination was done in 2 
patients of the double dose group at the 
time of the roentgen examination. Both 
showed a normal orange-red gastric mu- 
cosa with no evidence of irritation by 
the Priodax, which was administered the 
night before. This suggests that the 
gastro-intestinal irritation is temporary. 

Out of the entire series, 94 per cent 
showed a detectable amount of dye in the 
colon. In none of these was it sufficient 
to obscure the gallbladder. Gas in the 
colon seems to be less frequent than we 
have previously observed with the use of 
tetraiodophenolphthalein as a contrast 
medium for cholecystography. 

OPERATIVE FINDINGS 

Cholecystectomy was done in 10 cases, 
in all of which gallstones were present. 
In 2 of these operated cases no gallbladder 
shadow was obtained. In one other case 
with failure to concentrate the dye ex- 
ploration was done and a relatively normal 
gaUbladder was found. This patient, how- 
ever, had an icterus index of 44 and clinica 
jaundice. 

A second series of 63 patients has been 
analyzed for the operative findings. 
Thirty-nine were normal and 24 presented 
evidence of gallbladder disease. Twebe 
of the latter group have been operated on 
and all had cholecystitis and cholelithiasis. 
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This gives a total of 22 correctly diagnosed 
and verified cases of gallbladder disease 
out of 226 examinations. There are, of 
course, other cases, as shown in Table I, 
where gallstones have been demonstrated 
but the diagnosis not confirmed by cliole- 
cystectomy. 

SUMMARY AND CONCLUSIONS 

1. Priodax was used for cholecystog- 
raphy in 226 patients and appeared to be 
superior to tetraiodophenolphthalein. 

2. The toxic symptoms were analyzed 
in 163 cases witli the double dose, divided 
dose, and single dose technic. Diarrhea, 
nausea, and vomiting were infrequent. 

3. The gallbladder was never obscured 
by unabsorbed dye. 

4. Cholecystectomy confirmed the 
roentgen findings in 22 of 226 examinations. 

5. A gallbladder found to be apparently 
normal at laparotomy was not visualized 
in a patient with clinical jaundice. 

6. The single dose technic is most satis- 
factory. 

Watts Hospital 
Durham, N. C. 
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CASE REPORTS 


Spontaneous Cholecystoduodenal 
Fistula in a Patient with a Primary 
Hepatoma of the Liver^ 


MAJOR RAPHAEL POMERANZ, M.C., MAJOR HUGH 
G. GRADY, M.C., MAJOR MATTHEW PEELEN 
M.C., and CAPTAIN MAX MAGNES, M.C. 


A case of spontaneous cholecystoduo- 
denal fistula in a patient with a primary 
hepatoma of the liver is here presented be- 
cause of several points of interest; (1) the 
relative rarity of these conditions, and par- 
ticularly the combination of the two in one 
patient, (2) the roentgen demonstration 
and correct interpretation of the findings, 
as confirmed at autopsy, (3) the racial and 
geographical significance of primary he- 
patic cancer. 


A 42-year-old corporal, a native of South America^ 
was admitted to Winter General Hospital on Oct! 
15, 1943, by transfer from a station hospital. He 
had entered the station hospital on Sept. 15, 1943, 
complaining of persistent dull epigastric pain. His 
appetite was good and there was no vomiting, al- 
though he had a sensation of obstruction in the 
stomach. There was no histor}- of tarry or clav- 
colored stools. In 19;JS, the patient experienced an 
attack of severe epigastric pain which was relieved 
by a hypodermic injection. No diagnosis was made 
and he was comfortable up to the time of his ad- 
mission, except for slight bloating lasting for a few 
minutes only. The blood findings, as determined 
at the station hospital, were; red cells, 4,200,000 and 
lemoglobm 89 per cent. Gastric analysis showed 
hyperchlorhydria. X-ray examination on Sept. 
^•3 led to a diaposis of possible diffuse gastric car- 
cinoma or possible syphilis of the stomach. Since 
dmission to the station hospital the patient had 
lost about twenty-five pounds in weight. He fre- 
quently had chills followed by elevation of tem- 
feircold perspiration; he stated that he 

Clinical Fh,dh,gsiCapt^inM^gnts): Onexamina- 

thTmt-°?‘ Hospital, 

the patient appeared pale and w'eak. He moved 

slowly m bed as if he were in pain. On breathing, 

the lower right chest and upper right abdomen 

slightly distended. The lungs and heart were nor- 
mal. There was rigidity of the upper portion of the 
rectus muscle on palpation, and below the 
x^d process on both sides a tender mass was 

' Accepted for publication in April 1944, 


palpable. This seemed more marked on the right 
and extended about 4 inches below the xiphoid 
process. The entire liver w-as enlarged about 2 
inches below the costal margin. 

Laboratory Findings (Oct. 18): Red blood cells, 
4,300,000; white blood cells, 10,000; hemoglobin! 
13.8 gra. Occult blood in the feces, 3-|-. Total 
gastric acidity, 49.0; free hydrochloric acid, 45.0; 
no lactic acid. Van den Bergh test; direct, none; 
indirect, 0.47 mg. Urine negative. 

Roentgen Findings (Major Pomeranz): Radio- 
graphic and fluoroscopic study (Oct. 19) showed an 
orthotonic stomach of fair size, definite hypersecre- 
tion, good peristalsis throughout, and no defects. 
The duodenal cap showed no defects. ' The liver 
w^as enlarged. Fluoroscopic observation, in the 
prone right oblique position, showed a semicircular, 
faint linear extension of barium near the superior 
portion of the duodenum. Spot films disclosed a 
linear streak of barium entering a negative shadow 
surrounding this area (Fig. 1). Examination at 
four hours show'ed a 5 to 7 per cent barium residue 
in the fundus of the stomach, at the lesser curvature, 
evidently resting against the left lobe of the liver; 
spotted barium residue in the pyloric antrum and 
at the site of the described negative shadow', outside 
of the duodenum; the bulk of the barium meal in 
the lower loops of the ileum and the colon. A 
barium enema revealed no organic lesion of the 
colon. A Graham test w'as done on Oct. 25. With 
the divided dose method (6 gm.), no definite shadow 
of the gallbladder was obtained either before or after 
the test meal. A recheck study of the stomach and 
duodenum, after positioning of the patient in the 
prone right lateral and oblique positions, showed 
slow penetration of the barium fluid into the gall- 
bladder area, definitely pointing to the presence of a 
fistula. 

The roentgen observations were summarized 
as follows: Spontaneous cholecj'Stoduodenal fistula 
between the superior portion of the duodenum and 
gallbladder, evidently pathological; possible stone 
in the cystic duct of the gallbladder, obstructive. 
An underlying malignant lesion of the biliar}' tract 
could not be ruled out. The liver was enlarged. 

Clinical Course: In view of the above findings, 
and because of continued chills and fever (up to 
104°), the patient was referred to the surgical de- 
partment for exploration. The surgeon suspected 
that, in addition to the above findings, there was a 
right subhepatic abscess, secondar}' to the biliary 
fistula. 

Operative Findings (Major Peelen); Operation 
W'as done Nov. 5, 1943. A four-inch incision was 
made parallel to the tw'elfth rib, the periosteum 
was incised, and the twelfth rib removed up to its 
neck. The rib bed w'as then divided transversely 
and the peritoneum w'as stripped forward until the 
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liver was reached. Definite nodules, like those of 
carcinoma, could be palpated on the liver, but no 
evidence of abscess was found. The wound was 
closed in routine manner. The patient was then 
placed on his back, and an upper right rectus in- 
cision was made. A small amount of straw-colored 
fluid in tlie peritoneal cavity was observed. On 
exploration, the right lobe of the liver showed 
multiple small metastatic areas. The left lobe was 


jaundice, which continued to increase. On Nov. 
27, there was a definite change for the worse, and 
edema of the right leg developed, extending up- 
ward in a few hours to involve the entire thigh. 
Death occurred on Nov. 28, 1943. There was no 
fever after the first ten days following operation. 

Autopsy Findings (Major Grady); The skin 
and sclerae were deeply jaundiced. The right lower 
extremity from the groin to the ankle was edematous. 



Fig. 1. Four successive views taken at five- to fifteen-minute inter- 
vals, showing successive stages of penetration of barium through the 
fistulous tract around the gallstone, a. Fistulous tract, b. Stone in 


gallbladder. 

firm and hard throughout. The gallbladder was 
fixed in a firm mass. The stomach and duodenum, 
as well as the remainder of the abdomen, appeared 
normal, except for several enlarged pre-aortic nodes 
and fixation of the gastrohepatic ligament. _ One of 
the liver nodules was removed for biopsy, and the 
liver wound was reapproximated. The biopsy 
report was secondary adenocarcinoma of the liver. 
The primary site of the tumor could not be deter- 
mined histologically. 

Postoperative Course: The wounds healed by 
primary intention, but the patient grew weaker day 
by day. On Nov. 15, he began to show evidence of 


being at least one-half as large again as the left ex- 
tremity. Internal examination revealed 200 c.c. 
of blood-tinged amber fluid in the peritoneal cavity. 
Both lobes of the liver were adherent to the dia- 
phragm, and the lesser curvature of the stomach 
was adherent to the inferior surface of the left lobe 
of the liver. The omentum was adherent to the 
parietal peritoneum in the right upper quadrant 
at the site of the recent surgical incision. 

The heart weighed 210 gm. The myocardium was 
flabby and red-brown. The aorta, which was of 
normal width, showed in its abdominal segment 
lightly streaked and flecked orange-yellow athero- 
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was no gross evidence of tumor. The cystic duct 
appeared normal. The common duct contained a 
friable black calculus, the size of a split pea, lying 
loosely at the ampulla of Vater. The mucosa was 
light yellow and free of tumor. The nodes at the 
neck of the gallbladder and about the common duct 
w'ere enlarged up to 0.8 X 2.8 cm. and were firm, 
dr}% and pale yellow. A similar retroperitoneal 
para-aortic node at the level of the first lumbar 
vertebra was noted. 

The adrenals were of normal size and shape. In 


seat of severe inflammatory reaction. There were 
many engorged capillaries and a hea\y infiltration 
of plasma cells with smaller numbers of lympho- 
cj'tes and fibroblasts. 

The para-aortic and cystic lymph nodes were al- 
most wholly replaced by tumor. The tumor cells 
were growing in cords, sheets, and in some areas as 
acini. There was extensive necrosis. 

There was secondarr’ adenocarcinoma of both 
adrenals. 

Diagnosis: Myocardial degeneration. Right ex- 



Fig. 5. Microscopic section of liver (X300). Connective-tissue stain. 
A. Tumor cells. B. Intervening liver cells. 


the medulla of each were two sharply defined, pale 
gray metastatic nodules. 1 to 2 mm. in diameter 
Microscopic Exatnination (Figs. 4 and 5) ; Sections 
of the liver shewed extensive replacement by tumor, 
which varied in morphologt'. In some areas it was 
composed of cords of large polygonal cells with large 
nuclei and prominent nucleoli, with a finely granular 
or vacuolated cytoplasm. In such areas there tvas a 
definite resemblance to liver cell cords. In other 
areas, the tumor formed clear-cut acini lined by cu- 
boidal or columnar tumor cells. No “brush order” 
could be recognized. There was a considerable de- 
gree of necrosis. 5Iitotic figures were numerous. 
Growth was highly invasive. Sections showed the 
gallbladder adherent to the liver and free of tumor. 
The mucosa was extensively ulcerated and was the 


temal iliac venous thrombosis. Hemorrhagic in- 
farction, right lower lobe. Pulmonary artena 
thrombosis and embolism, postoperative. Primary 
adenocarcinoma of the liver. Chronic calculous 
cholecystitis. Cholecystoduodenal fistula, 
taneous. Portal venous thrombosis. Secondao' 
adenocarcinoma of both adrenals and of the c}stic 
and para-aortic nodes. 

COMMENT 

{Major Pomeranz) 

According to statistics quoted by Feld- 
man, the incidence of spontaneous bi taO 
fistulae is 0.4 per cent ; 43 cases were found 
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in a series of 10,S6G autopsies reported by 
Rotli, Schroeder, and Sclilotli. The first 
example of spontaneous biliary fistula 
recognized by x-ray was reported by Hunt 
and Herbst in 1915 and was shortly fol- 
lowed by another case presented by Car- 
man and Miller. Garland and Brown re- ' 
viewing the literature up to 1942, found 
90 cases of spontaneous internal biliary fis- 
tulae recognized by x-ray and later verified. 
They include in this number 5 cases of 
their own (out of 7) which were correctly 
diagnosed by x-ray and later verified by 
surgery or autopsy. Ninety cases do not 
appear many in view of the vast number of 
gastro-intestinal x-ray studies performed. 
The most common cause of these fistulae 
is chronic gallbladder disease with the 
formation of stones which perforate into 
the gastro-intestinal tract. This was the 
cause in our patient. The first inkling of 
the presence of the lesion in this case was 
obtained on fluoroscopic observation of the 
linear penetration of the barium outside 
the limits of the duodenal outline, in a 
semicircular fashion around a negative 
shadow, later interpreted as a stone. 

Primary carcinoma of the liver is an- 
other lesion with a very low incidence. 
Ewing quotes reports by Orth and Hense- 
mann, placing the incidence at 0.5 per cent 
of all cancers. Goldzieher and Bokay re- 
ported, among 6,000 cases, an incidence of 
1.3 per cent in five years. A higher in- 
cidence of primary liver cancer has been 
reported in the Philippine Islands (1.4 
per cent), in Africa, South America, and 
China, where the figure has risen to 6.9 per 
cent. The average incidence, based on all 
reports, is about 0.2 per cent (Lichtman). 
In our case, the cancer of the liver was 
suspected clinically only. I should like to 
call attention, however, to a roentgen 
symptom seen in this case on the four- 
hour film. This showed a “selective” 
barium residue at the lesser curvature of the 
gastric fundus, near the left lobe of the 
liver. The autopsy revealed that the 
lesser curvature of the stomach was ad- 
herent to the posterior under-surface of 
the left lobe of the liver; there was a line 


of cleavage, and the gastric wall was 
separated cleanly. In my opinion, the 
impaired gastric motility with the “selec- 
tive” residue was caused by the adhesion 
probably formed as a result of the rapid 
liver growth, approximation of the liver 
with the stomach, and the reactive perito- 
neal changes. This roentgen finding, which 
was ignored, could well have served as a 
diagnostic point indicating adhesions in 
this area, particularly in association with 
a rapidly growing and enlarged liver. 

The case recorded combines two un- 
usually rare pathological lesions. As far 
as we can determine, no report of a com- 
bination of these two lesions in one patient 
appears in literature. It is evident that 
the spontaneous biliary fistula preceded 
the neoplasm. How much the chronic 
infection of the biliary tract contributed 
to the development of the primary hepatic 
carcinoma, is a matter of speculation. It 
is probable that these two conditions de- 
veloped independently. The case is also 
unusual in that microscopic study of the 
liver revealed no evidence of cirrhosis. 
This is associated with hepatomas in 85 
per cent of the cases. Hereditary, geo- 
graphical, and dietary factors may be 
taken into consideration, in view of the 
greater incidence of primary liver cancer 
in the southern hemisphere. 

Note: Grateful acknowledgment is made of the 
co-operation of members of the professional staff of 
Winter General Hospital. 

Winter General Hospital 
Topeka, Kaiis. 
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An Unusual 

Gastrocolic Communication^ 

MAJ. AMOS R. SHIRLEY, M.C., A.U.S. 

Veterans Administration, Wood (Milwaukee), Wis. 

A white male aged 48 years, previously 
well, experienced an attack of vomiting 
following a heaA'y meal, accompanied by 
severe pain, slight abdominal distention, 
and a feeling of stiffness in the abdomen. 
He described the vomited material as of 
a brownish color and a foul odor. In view 
of the subsequent observations in the hos- 
pital it would appear to have been fecal in 
character. He did not seek medical advice, 
however, until about two weeks later, hav- 
ing had several less severe attacks in the 
interval. 

The patient appeared underweight and 
undernourished but had no immediate 
complaints. He gave no history of gastro- 
intestinal disease or of any abdominal com- 
plaints; he had never been operated upon, 
had always had a good appetite, and, so far 
as he knew, had never vomited blood or 
experienced rectal bleeding. In spite of 
his apparent emaciation, he stated that he 
had lost no weight up to the initial attack 
of vomiting two weeks earlier and only a 
little since that time. There was no pal- 
pable mass, and no tenderness could be 
elicited over any part of the abdomen. 
The left upper quadrant, however, was 
firm to pressure. 

Examination of the digestive tract fol- 
lowing a barium meal showed a most unu- 
sual communicating tract between the 
stomach and colon, approximately 11 cm. 
in length, lying in the left half of the ab- 
domen. The upper part of this tract, 
which was filled with barium, was triangu- 
lar m form, measuring approximately 7 
cm. across and 4 cm. in depth. The re- 
mainder of the tract, which continued to 
join the transA erse colon in the region of 

' Accepted for publication in March 1944. Published 
with permission of the Medical Director, Veterans 
Administration, %vho assumes no responsibility for 
the opinions expressed or conclusions drawn by the 
author. 



Fig. 1. Roentgenogram showing (a) triangular seg- 
ment of stomach, (b) the narrow tract between it and 
the remainder of the stomach, (c) the surrounding ring 
of carcinomatous tissue, (d) continuation of the gastro- 
colic fistula, and (e) the point of communication with 
the transverse colon. 

the Splenic flexure, had a maximum width 
of about 3.5 cm. In its middle lateral 
third was a small hook-like projection of 
barium. In the stomach itself there was a 
clearly demonstrable filling defect in the 
nature of a slightly ragged indentation 
along the greater curvature, involving 
also the cardiac and pyloric regions. Only 
a narrow channel remained through which 
barium passed into the triangular portion 
of the tract leading to the colon. 

The possibility that the triangular col- 
lection of barium represented a part of the 
stomach, separated from the remainder of 
the organ by a segmenting type of carci- 
noma was immediately suggested. The 
question as to the nature of the distal por- 
tion of the communicating tract was puz- 
zling. It was believed that it might be a 
fistulous tract, though its outline was more 
sharply defined than would be expected. 
If it were, indeed, a fistula, the problem o 
its origin remained. Was it due to cana i- 
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zation through neoplastic tissue? Or was 
it a pathway through a mass of adhesions 
subsequent to an abdominal abscess or per- 
itonitis? As stated above, there was no 
palpable mass such as would be expected 
in the presence of a large carcinoma, though 
tliere was a firmness to pressure over the 
abdomen. No part of the communicating 
tract showed a mucosal pattern identical 



Fig. 2. The six-hour roentgenogram showing gastric 
retention. 


with that of the stomach, small bowel, or 
colon. On the other hand, there was a de- 
cided similarity in the appearance of the 
almost completely emptied stomach and 
the almost completely emptied tract. 

From the gastrocolic tract the barium 
passed to the right, through the transverse 
colon and hepatic flexure, into the ascend- 
ing colon and cecum. None was observed 
to pass to the left, and there was no dem- 
onstration of the descending colon, iUac 
colon, sigmoid, or rectum, up to and in- 
cluding the ninety-six-hour roentgenogram. 

The findings at successive examinations 
following the barium meal may be briefly 



Fig. 3. Barium enema study, showing the rectum, 
sigmoid, and descending colon, structures which were 
not revealed by the barium meal. There is still slight 
retention of the barium meal in the stomach, gastrocolic 
fistula, and transverse colon. The barium administered 
by enema did not reach into the stomach or extend 
through the transverse colon. 

summarized. The six-hour film showed 
gastric retention and filling of the fistulous 
(?) tract and the right two-thirds of the 
transverse colon, the ascending colon, and 
cecum. There was also a considerable 
amount of barium within the loops of the 
ileum low in the median third of the pelvis. 
The picture was thus one of gastric reten- 
tion, with two exits from the stomach — 
one through the communicating tract and 
the other through the pyloric canal and 
duodenum. 

The twenty-four-hotir film showed mod- 
erate retention in the stomach, duodenum, 
the communicating tract, terminal ileum, 
right half of the transverse colon, and as- 
cending colon and cecum, with the merest 
suggestion of a descending colon. 

At forty-eight hours a small amount of 
barium was adherent to the mucosa of the 
stomach and of the gastrocolic tract. The 
character of the deposition of the barium 
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in the tract was identical with that in the 
adjacent portion of the stomach, lending 
further support to the impression that at 
least the upper portion of the tract was ac- 
tually part of the stomach cut off as the 
result of a carcinoma or possibly a benign 
neoplasm. 

At ninety-six hours there was a trace of 
barium in the gastrocolic tract and in the 
transverse and ascending colon, cecum, 
and appendix. 

Immediately following the ninety-six- 
hour examination a barium enema was 
given. The barium passed readily through 
the rectum, sigmoid, and descending colon 
up to a point corresponding to the junction 
of the gastrocolic tract with the transverse 
colon. During a fifteen-minute fluoro- 
scopic observation not enough barium 
passed this point to be demonstrable. 
Nor did roentgenograms made immediately 
after the fluoroscopic examination or one 
hour later show more than a trace of barium 
in the transverse colon beyond the obstruc- 
tion. Thus, while barium passed readily 
from the stomach through the communicat- 
ing tract, none could be made to pass in the 
opposite direction, up through the tract 
into the stomach, indicating a valve-like 
action in the region of the junction between 
the gastrocolic tract and the colon. The 
upper border of the barium within the loop 
of the splenic flexure adjacent to the lower 
end of the gastrocolic communication was 
somewhat ragged in character. The de- 
scending colon, sigmoid, and rectum 
showed no filling defects. 

In view of the observations described 
above, several possibilities entered into 
consideration: (1) gastric carcinoma with 
ulceration, (2) a slowly perforating or 
seeping non-malignant peptic ulcer with 
fibroid tissue reaction and fistula forma- 
tion, (3) a left intra-abdominal abscess, 
perirenal or othenrise, with subsequent 


fibroid tissue reaction and development of 
a fistula; (4) an anomaly, which ap- 
peared rather unlikely. 

At operation the stomach was found to 
be the seat of a neoplasm 10 to 12 cm. in 
diameter, involving the greater curvature, 
the gastrocolic omentum, and the mid- 
portion of the transverse colon. Within 
this large, firm, nodular growth was the 
gastrocolic fistula previously demonstrated 
roentgenologically. The part of the stom- 
ach corresponding to the ragged indenta- 
tion at the greater curvature seen roent- 
genologically showed a broad ring-like 
band of carcinomatous tissue running 
parallel to the curvature. It was this band 
that accounted for the appearance of seg- 
mentation in the roentgenogram. Within 
it lay that section of the communicating 
tract connecting the large upper part of 
the stomach with the lower and smaller tri- 
angular portion, which in the roentgeno- 
gram appeared to constitute the upper part 
of the unusual gastrocolic fistula. The pa- 
tient died on the day of operation, one 
month following the first appearance of 
S3Tnptoms. 

Microscopic study , of a section of the 
stomach showed a transition of mucosa 
into atypical areas that invaded all layers, 
with mitotic figures. The tumor tissue 
was found to be markedly glandular in 
type at a distance from the site of origin 
of the tumor. The diagnosis was adeno- 
carcinoma grade 4. 

It is interesting to speculate as to how 
long this carcinoma with its unusual fistu- 
lous tract had been in the process of 
growth before the establishment of com- 
munication with the colon. In the ab- 
sence of any symptoms referable to the di- 
gestive system up to two weeks before ex- 
amination, this question must remain un- 
answered. 

Veterans Administrat’on 
Wood (Mihvatikee). Wis. 
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The Roentgen Examination in 

Surgical Conditions of the Lungs 


The Gargantuan strides of the thoracic 
surgeon, taken largely during the past dec- 
ade, present a real challenge to the roent- 
genologist. The feasibility of surgery, not 
only for symptomatic relief or palliation 
but for the cure of a host of pulmonary dis- 
eases, especially tuberculosis, pulmonary 
abscess, actinomycosis, bronchiectasis, lung 
cysts, and tumors, has now been thor- 
oughly tested and largely accepted. The 
recent observation of the successful extir- 
pation of an entire lung from an infant of 
six months for the cure of an expanding 
lung cyst, which had reduced the vital 
capacity to a point almost incompatible 
with life, gives adequate evidence of the 
accomplishments of thoracic surgery. The 
statistical studies of the operative mortal- 
ity from lobectomy and pneumonectomy 
are possibly even better witnesses. The 
problems of anesthesia particularly, but 
also of blood loss and the control of intra- 
pleural and intrapulmonary pressures, have 
been largely overcome, while the surgical 
technic has been perfected to an astonish- 
ing degree. 

There remain the problems of early diag- 
nosis so that the surgeon may be afforded 
some opportunity of success, of differential 
diagnosis so that a radical operation is not 
attempted for improper indications, and 
of the delimitation of the pathological 
process so that the surgery is restricted 
to the minimum amount compatible with 
a complete cure. 

The answer to these problems lies largely 
in the field of thoracic roentgenology. 
It is true that the freedom with which 
bronchoscopy is now used and the in- 
creased ability of the pathologist to inter- 


pret bronchial biopsies have added im- 
measurably to pulmonary diagnosis, es- 
pecially in lung tumors. Newer methods of 
sputum examination, differential broncho- 
spirometry, careful assessment of vital 
capacity, and pressure determinations by 
means of paracentesis of the pleura, or of 
cavities within the lung, whether tubercu- 
lous or non-tuberculous, have added much 
to the armamentarium of the student of 
pulmonary pathology. Nevertheless, the 
major contributions to the problems of 
thoracic diagnosis are the responsibility of 
the roentgenologist. 

Fortunately roentgenologic technics, at 
least to some degree, have kept abreast of 
the advances in thoracic surgery. It is a 
far cry from the customary routine stereo- 
scopic postero-anterior films of the chest 
made in the upright position in deep inspi- 
ration to the present complex procedures 
which are usually necessary in studying 
the chronic diseases of the lungs for the 
cure of which radical surgery must be 
used. In such cases, the roentgen exam- 
ination should consist of a number of steps, 
systematically approached. Ideally, the 
first procedure should be the fluoroscopic 
examination, which may well serve as a 
scouting expedition. While there is no 
doubt that small lesions may not be dis- 
covered in this way, it is usually a gross le- 
sion which requires surgical attention. The 
opportunity to study the lungs in full in- 
spiration and full expiration, with the pa- 
tient rotated into every possible obliquity, 
or from lordosis to kyphosis, in order that 
the abnormal areas may be struck tan- 
gentially by the roentgen rays, is virtually 
impossible to obtain in any other manner. 
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From such a study information is ob- 
tained which indicates the nature and loca- 
tion of the abnormality and prescribes 
the positions in which roentgenograms are 
to be made. Too much emphasis cannot 
be placed upon the selection of the exact 
position which will best demonstrate the 
lesion. A slight obliquity may enable the 
clear ^dsualization of a calcified plaque or 
the edge of a shallow cyst which might 
otherwise completely escape detection; 
the position of lordosis may demonstrate 
an atelectatic right middle lobe not other- 
wise clearly seen. Likewise, a change in 
position from upright to supine, from 
prone to lateral decubitus, may determine 
unequivocally the presence of fluid within 
the pleural cavity or within an intrapul- 
monary cavity. Aside from cases in which 
the presence of a foreign body in the bron- 
chus is suspected, roentgenograms in the 
expirator}' phase of respiration are too 
often not obtained, although these may be 
crucial in the early diagnosis of intrabron- 
chial tumors. In addition, the use of a 
grid may help to clarify conditions within a 
dense lung. 

At this point, it may be possible to pre- 
dict accurately the nature of the lesion and 
its extent; enough may have been ac- 
complished to make further studies un- 
necessary. More commonly, particularly 
in the case of lesions obstructing the 
bronchi or involving them extensively, 
further examinations must be undertaken. 
Body-section roentgenography, whether it 
be by planigraphy or laminagraphy, should 
be the next step. By this means the pres- 
ence of an obstructing mass in the bron- 
chus, its nature and location, may be 
ascertained. The presence of cavities in 
the lung, the determination of their extent, 
and the detection of an accompanying 
tumor may thus be elucidated. Further- 
more, masses, calcified or otherwise, about 
the bronchi, at the bifurcations, and in 
the mediastinum are often localized in 
sectional roentgenograms. 

If the information as to the nature and 
extent of the lesion is still not sufficiently 


exact, bronchography with iodized oil 
should be undertaken. The presence of 
an obstructing lesion of the bronchus, some 
information as to whether it is neoplastic 
or inflammatory, its exact location and ex- 
tent may be verified. Particularly in the 
case of bronchiectasis or cystic disease of 
the lungs, the distribution and extent of 
the lesions may best be mapped out by 
bronchography. It is important to make 
certain that the process is confined to one 
lobe or another, or to a part of one lobe 
and a part of another, in order that the sur- 
geon may succeed in extirpating all of the 
abnormal areas or, contrariwise, to demon- 
strate that surgery is not feasible at all. 

Finally, during the course of lung sur- 
gery on the operating table, and for some 
days thereafter, repeated roentgenograms 
of the chest may be necessary to deter- 
mine accurately the degree of pneumo- 
thorax or hydrothorax and the amount of 
mediastinal displacement or compression 
of the contralateral lung, in order that re- 
medial measures may be promptly under- 
taken to counteract the serious effects of 
excessive displacement of the mediastinum. 

The addition of the findings obtained 
by these various roentgen procedures to 
the information available from the his- 
tory, physical examination, and from the 
special procedures enumerated above, muy 
permit very accurate conclusions as to the 
nature and extent of a surgical lesion of the 
lung in the majority of instances. 

There remain, nevertheless, maiiy un- 
solved problems. Further efforts in Ae 
direction of more accurate differentiation 
of the neoplastic or inflammatory natme 
of a peripheral nodule or of a cavity in the 
lung, of a tuberculous from a non-tuber- 
culous lesion, of an infected cyst or a pu - 
monary abscess from an encapsulate 
pocket in the pleura, are still imperative. 
By and large, however, the improvement 
in roentgen diagnosis has followed closely 
upon the improvement in thoracic surgery. 
Both have resulted in a considerable re- 
duction in the mortality from pulmonary 
disease. Leo G. Rigeer, M.D- 
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THE RADIOLOGICAL SOCIETY OF 
NORTH AMERICA 

The Radiological Society of North America an- 
nounces the following ofhcers for 1944-45; Presi- 
dent, Lewis G. Allen, M.D., Kansas City, Kans.; 
President-Elect, Lowell S. Goin, M.D., Los Angeles, 
Calif.; First Vice-President, Sydney J. Hawley, 
jM.D., Danville, Penna.; Second Vice-President, 
Robert R. Newell, M.D., San Francisco, Calif.; 
Third Vice-President, John S. Bouslog, M.D., Den- 
ver, Col.; Secretary -Treasurer, Donald S. Childs, 
M.D., Syracuse, N. Y. ; Librarian, Howard P. Doub, 
AI.D., Detroit, Mich. 

Members of the Board of Directors are Frederick 
\Y. O’Brien, M.D., Boston, Mass., Chairman; James 
J. Clark, M.D., Atlanta, Ga.; Edgar P. McNamec, 
il.D., Cleveland, Ohio (to fill the unexpired term of 
Dr. Davis Spangler, resigned) ; Warren W. Furey, 
M.D., Chicago, 111.; Lewis G. Allen, M.D., Kansas 
City, Kans.; Lowell S. Goin, M.D., Los Angeles, 
Calif. 

AMERICAN ROENTGEN RAY SOCIETY 

At the recent meeting of the American Roentgen 
Ray Society the following officers were elected: 
President-Elect, Dr. Ross Golden, New York City; 
First Vice-President, Dr. Raymond C. Beeler, In- 
dianapolis; Second Vice-President, Comdr. Harold 
Jacox, M.C., USNR, Great Lakes, 111.; Treasurer, 
J. Bennett Edwards, Leonia, N. J.; Secretary, H. 
Dabne)' Kerr, Iowa City, Iowa. 

At this meeting Dr. Lyell S. Kinney of San Diego, 
Calif., assumed the Presidency. 

A LETTER FROM OVERSEAS 

The following paragraphs are from a letter re- 
cently received from a member of the Radiological 
Society of North America now in overseas service. 

“I sometimes wonder how much the people back 
home realize what is being fought for over here, and 
an incident occurred the other day, associated with 
my radiological career, which I thought I would pass 
back to my associates in the RSNA in case any of 
them wonder, as I often have, what this business is 
all about. 

“Many people back home will, of course, remem- 
ber Dr. Solomon from L’Hopital St. Antoine in 
Paris, who was one of the leading exponents of x-ray 
standardization in France and who represented that 
country at our last International Conference in 
Chicago. He was a dear friend of mine and I worked 
with him in Paris for a considerable period in 1931, 
during whieh time I grew to know his family quite 
well. He, of course, died in 1938 or thereabouts, 


but upon passing through Paris recently, I tried 
to look up the family and inquire as to their well 
being. 

“Upon finding their home empty, I inquired of a 
next-door neighbor as to their whereabouts and from 
this person learned the following story ; A few weeks 
after the entrance of the Germans into Paris, in 1941, 
a squad of German soldiers appeared at the Solomon 
home, seized the son (35 years old and a promising 
physicist), took him out into the court behind the 
house, shot him and left him there. A few months 
later, the daughter, age about 30, was similarly 
taken from home, along with a considerable number 
of other French women, and shot as a hostage for 
some act of sabotage which had been committed in 
Paris. At about the same time, the mother was 
seized and sent to a disposal camp (one of those spots 
when once entered, no one ever leaves alive). The 
home was taken over temporarily by some German 
officers, and later all of the contents were divided up 
among German officers and taken away. 

“Of course, the Solomon family had committed a 
very grievous offense — they w'ere Jews.” 

ELEVENTH ANNUAL POSTGRADUATE DAY 
UNIVERSITY OF TOLEDO 

On Nov. 3, 1944, the Medical Institute of the 
Universit}'^ of Toledo observed its Eleventh Annual 
Postgraduate Day, with a program dedicated to the 
memorj" of Dr. John Thomas Murphy, an alumnus 
of the old Toledo Medical College and a Trustee of 
the University at the time of his death. 

As was fitting, the program was devoted to roent- 
genology. The speakers were Lt. Col. Joseph C. 
Bell, Percy Jones Hospital, Battle Creek, Mich., Col. 
B. R. Kirklin, of' the Mayo Clinic, now serving as 
Chief Consulting Roentgenologist, Office of the 
Surgeon-General, A.U.S., and Dr. U. V. Portmann 
of the Cleveland Clinic. 

A “Memoriam to Doctor Murphy” was delivered 
by Dr. F. M. Douglass of Toledo at the opening of 
the evening session. 

DR. GEORGE A. UNFUG HONORED 

Radiology records with pleasure the choice of a 
member of the Radiological Society of North Amer- 
ica, Dr. George A. Unfug, of Pueblo, Colo., as the 
new President-Elect of the Colorado State Medical 
Society. Doctor Unfug is also a member of the 
American College of Radiology and a diplomate of 
The American Board of Radiology. Of him the 
Rocky Mountain Medical Journal says: “He will be 
one of the youngest members ever to be elected 
President, and is held in high regard professionally 
and personally by all who know him.” 
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DIRECTORY OF MEDICAL SPECIALISTS 

Certain changes in the Directory of Medical Spe- 
cialists have been announced for the Third Edition, 
to appear in 1945. The}^ are published here to as- 
sist diploraates of the American Board of Radiology 
who may be preparing their history' for this new 
edition. 

“The biographic data of the first two editions of 
the Directory- of Medical Specialists included only 
position (internships, residencies, or assistantships) 
held during the course of training of men up to the 
time of their certification by the American Boards, 
and hospital and medical school staff positions then 
currently held. 

"It is desired to extend these data in the Third 
Edition to include all formal hospital and medical 
school appointments, with dates held, even though 
now resigned, as well as records of all military serv- 
ice including commissions and dates, either in 
World War I, peace-time in the Reserve forces, or in 
the present war. 

"Thus, a chronologically complete sketch of a 
diplomate's career is to be included in this Third 
Edition of the Director}'. 

".Membership or fellowship in national or sectional 
(not local) special societies, and national general so- 
cieties with offices held, and dates, in any of these 
should be reported, 

"Membership in recognized international medical 
societies may he included, but honorary or other 
membership in foreign medical societies should not 
be re[)orted. 

"Reference to the Second Edition (1942) of the 
Directory may be made for lists of medical societies 
to be included in one’s biographic sketch. 

"Families or secretaries of men absent in militar}' 
service are asked to complete or correct previous 
listings or new forms being mailed to those eligible 
for inclusion in the Director}'. Onl}' those certi- 
lied by an official American Board can be included, 
and there is no charge for this listing.” 

Communications should be addressed to The 
Director}- of IMedical Specialists, 919 North Michi- 
gan .\ve., Chicago. 

Books Received 

Books received are acknowledged under this head- 
ing, and such notice may be regarded as recognition 
of the courtesy of the sender. Reviews will be 
published in the interest of our readers and as space 
permits. 

The 1944 Ye.\r Book of Radiology. Diagnosis, 

edited by Charles A. Waters, M.D., Associate 

in Roentgenolog}-, Johns Hopkins University; 


Assistant Visiting Roentgenologist, Johns Hop- 
kins Hospital; Associate Editor, Whitmer B. 
Firor, M.D., Assistant in Roentgenology, Johns 
Hopkins University; Assistant in Roentgenolog}-, 
Johns Hopkins Hospital (on leave with the Armed 
Forces). Therapeutics, edited by Ira I. Kap- 
lan, B.Sc., M.D., Director, Radiation Therapy 
Department, Bellevue Hospital, New York City; 
Clinical Professor of Surgery-, New York Uni- 
versity Medical College. A volume of 448 pages, 
with 363 illustrations. Published by The Year 
Book Publishers, Chicago, 111. Price $5.00. 


PUBLICACIONES DeL CeNTRO DE InVESTIGACIONES 
Tisiologicas. Director: Prof. Roque A, Izzo. 
Volumen VII. Pabellon “Las Provincias.” 
Hospital Tomu. Buenos Aires, 1943. 

Book Reviews 

The Gastro-Intestinal Tract. A Handbook of 
Roentgen Diagnosis. By Fred Jenner 
Hodges, B.S., M.D., Professor of Roentgenology, 
University of Michigan Medical School, Ann 
Arbor, Michigan. A vomme of 320 pages, with 
numerous illustrations. Published by The Year 
Book Publishers, Inc,, 304 S. Dearborn St., 
Chicago, 111. Price $5.50. 

This volume is the second in a series of handbooks 
of roentgen diagnosis which are being published by 
the Year Book Publishers. It follows the general 
plan of the preceding volume, the descriptive ma- 
terial being condensed but amply illustrated with 
excellent cuts. 

The book is divided into six sections: The 
Esophagus, The Upper Gastro-Intestinal Tract, 
The Biliary' Tract, The Colon, The Abdomen 
Generally,, and Findings of Particular Interest. At 
the beginning of each section are listed the condi- 
tions to be discussed in that section. The descrip- 
tions, though brief, are adequate for a handbook of 
this ty’pe. Some clinical information is included, 
together with clues to differential diagnosis. The 
author draws on his wide experience to include help- 
ful hints for those less familiar with the subject 
The cuts alone are invaluable, as an atlas. 

The volume comprises 320 pages witli 004 figures, 
of which 121 are full-page plates. A short bibli- 
ography is given at the end of each section, and an 
adequate index is appended. 

This Handbook is highly recommended to stu- 
dents and roentgenologists, as well as to gastro- 
enterologists and surgeons, as presenting an excellent 
summary of an important subject. 
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M.D., Editor, Henry Ford Hospital, Detroit 2, Mich. 


UNITED STATES 


Radiological Society of North America. — Secretary, D. S. 
Childs, M.D., G07 Medical Arts Building, Syracuse 2, 
N. Y. 

American Roentgen Ray Society. — Secretary, Harold 
Dabney Kerr, M.D., Iowa City, Iowa. 

American College of Radiology. — Secretary, Mac F. 

Cahal, 540 N. Michigan Ave., Chicago 11, III. 
Section on Radiology, American Medical Association . — 
Secretary, U. V. Portmann, M.D., Cleveland Clinic, 
Cleveland 6, Ohio. 

ARKANSAS 

Arkansas Radiological Society. — Secretary, J. S. Wilson, 
M.D., Monticello. Meets every three months and 
annually at meeting of State Medical Society. 

CALIFORNIA 

California Medical Association, Section on Radiology . — 
Secretary, Earl R. Miller, M.D., University of California 
Hospital, San Francisco, Calif. 

Los Angeles County Medical Association, Radiological 
Section. — Secretary, Roy W. Johnson, M.D., 1407 South 
Hope St., Los Angeles. Meets second Wednesday of 
each month at County Society Building. 

Pacific Roentgen Society. — Secretary, L. Henry Garland, 
M.D., 450 Sutter St., San Francisco. Meets annually 
during meeting of California Medical Association. 

San Diego Roentgen Society. — Secretary, Henry L. Jaffe, 
M.D., Naval Hospital, Balboa Park, Calif. Meets 
first Wednesday of each month. 

San Francisco Radiological Society. — Secretary, Martha 
Mottram, M.D., Suite 1789, 450 Sutter St., San Fran- 
cisco. Meets monthly on third Thursday at 7 :45 P.M., 
in Poland Hall, University of California Hospital, from 
January to June; at Lane Hall, Stanford University 
Hospital, July to December. 

COLORADO 

Denver Radiological Club. — Secretary, A. Page Jackson, 
Jr., M.D., 304 Republic Bldg., Denver 2. Meetings 
third Friday of each month at the Denver Athletic 
Club. 

CONNECTICUT 

Connecticut State Medical Society, Section on Radiology. 
— Secretary, Max Climan, M.D., 242 Trumbull St., 
Hartford 3. Meetings bimonthly, second Thursday. 

FLORIDA 

Florida Radiological Society. — Secretary-Treasurer, 

Charles M. Gray, 306 Citizens Bldg., Tampa 2. 

GEORGIA 

Georgia Radiological Society. — Secretary-Treasurer, 
James J. Clark, M.D., 478 Peachtree St., N. E., 
Atlanta 3. Meetings twice annually, in November and 
at the annual meeting of State Medical Association. 

ILLINOIS 

Chicago Roentgen Society. — Secretary, Fay H. Squire, 
M.D., 1753 • W. Congress St., Chicago 12. Meets 
at the Palmer House, second Thursday of October, 
November, January, February, March, and April. 


Illinois Radiological Society. — Secretary-Treasurer, Wil- 
liam DeHollander, M.D., St. Johns’ Hospital, Spring- 
field. Meetings quarterly by announcement. 

Illinois State Medical Society, Section on Radiology . — 
Secretary, Fay H. Squire, M.D., 1753 W. Congress St., 
Chicago 12. 

INDIANA 

The Indiana Roentgen Society. — Secretary-Treasurer, 
Harold C. Ochsner, M.D., Methodist Hospital, Indian- 
apolis 7. Annual meeting in May. 

IOWA 

The Iowa X-ray Club. — Holds luncheon and business 
meeting during annual session of Iowa State Medical 
Society. 

KENTUCKY 

Kentucky Radiological Society. — Secretary-Treasurer, 
Sydney E. Johnson, M.D., Louisville City Hospital, 
Louisville. Meeting annually in Louisville, third 
Saturday afternoon in April. 

LOUISIANA 

Louisiana Radiological Society. — Secretary-Treasurer, 
Johnson R. Anderson, M.D., North Louisiana Sani- 
tarium, Shreveport. Meets annually at same time as 
State Medical Society. 

Shreveport Radiological Club. — Secretary-Treasurer, R. 
W. Cooper, 940 Margaret Place. Meetings monthly 
on the second Wednesday, at the offices of the various 
members. 

MARYLAND 

Baltimore City Medical Society, Radiological Section . — 
Secretary, Walter L. Kilby, M.D., 101 W. Read St.. 
Baltimore 1. Meets third Tuesday of each month. 
MICHIGAN 

Detroit X-ray and Radium Society. — Secretary-Treasurer, 
E. R. Witwer, M.D., Harper Hospital, Detroit 1. Meet- 
ings first Thursday of each month from October to May, 
inclusive, at Wayne County Medical Society club 
rooms, 4421 Woodward Ave., Detroit. 

Michigan Association of Roentgenologists. — Secretary- 
Treasurer, E. M. Shebesta, M.D.,*1429 David Whit- 
ney Bldg., Detroit. Meetings quarterly by announce- 
ment. 

MINNESOTA 

Minnesota Radiological Society. — Secretary, A. T. 
Stenstrom, M.D., Minneapolis General Hospital, Min- 
neapolis 26. Meetings quarterly. 

MISSOURI 

Radiological Society of Greater Kansas City. — Secretary, 
Arthur B. Smith, M.D., 306 E. 12th St., Kansas City, 
Mo. Meetings last Thursday of each month. 

The St. Louis Society of Radiologists. — Secretary, E. W. 
Spinzig, M.D., 2646 Potomac St. Meets on fourth 
Wednesday of each month except June, July, August, 
and September, at a place designated by the president. 

NEBRASKA 

Nebraska Radiological Society. — Secretary, F. L. Sim- 
onds, M.D., 1216 Medical Arts Bldg., Omaha 2. Meet- 
ings third Wednesday of each month at 6 p.m. in either 
Omaha or Lincoln. 

NEW ENGLAND 

New England Roentgen Ray Society (Maine, New Hamp- 
shire, Vermont, Massachusetts, and RhodeTsland). — 
Secretary-Treasurer, George Levene, M.D., Massachu- 
setts Memorial Hospitals, Boston, Mass. Meets 
monthly on third Friday at Boston Medical Library. 
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NEW JERSEY 


ROCKY MOUNTAIN STATES 


Radiological Society of New Jersey. — Secretary, H. R. 
Brindle, M.D., 501 Grand Ave., Asbury Park. 
Meetings at Atlantic City at time of State Medi- 
cal Society and midwinter in Newark as called by 
president. 

NEW YORK 

Associated Radiologists of New York, Inc., — Secretary, 
William J. Francis, M.D., 210 Fifth Ave., New York 
City. Regular meetings the first Monday evening of 
the month in March, May, October, and December. 
Brooklyn Roentgen Ray Society. — Secretary-Treasurer, 
Leo Harrington, M.D., 880 Ocean Ave., Brooklyn 26. 
Meets fourth Tuesday of every month, October to April. 
Buffalo Radiological Society. — Secretary-Treasurer, 
Joseph S. Gianfranceschi, M.D., 610 Niagara St., 
Buffalo 1. Meetings second Monday evening each 
month. October to May, inclusive. 

Central New York Roentgen Ray Society. — Secretary- 
Treasurer, Carlton F. Potter, M.D., 425 Waverly Ave., 
Syracuse 10. Meetings are held in January, May, and 
October, as called by Executive Committee. 

Long Island Radiological Society. — Secretary, Marcus 
Wiener. M.D., 1430 48th St., Brooklyn 19. Meetings 
fourth Thursday evening each month at Kings County 
Medical Bldg. 

New York Roentgen Society. — Secretary, Ramsay Spill- 
man, M.D., 115 E. 61st St., New York 21, N. Y. 
Rochester Roentgen-ray Society. — Secretary, Murray P. 
George, M.D., 260 Crittenden Blvd., Rochester 7. 
Meetings at convenience of committee. 

NORTH CAROLINA 

Radiological Society of North Carolina. — Secretary- 
Treasurer, Major I. Fleming, M.D., 404 Falls Road, 
Rocky Mount. Meeting with State meeting in May, 
and meeting in October. 

NORTH DAKOTA 

North Dakota Radiological Society. — Secretary, L. A. 
Nash, M.D., St. John’s Hospital, Fargo. Meetings 
by announcement. 

OHIO 

Ohio Radiological Society. — Secretary, Henry Snow, 

M. D., 1061 Reibold Bldg., Dayton 2. Next meeting will 
be held at the time and place of the annual meeting of 
the Ohio State Medical Association. 

Cleveland Radiological Society. — Secretary-Treasurer, 
Don D. Brannan, M.D., 11311 Shaker Blvd., Cleveland 
4. Meetings at 6:30 p.m. on fourth Monday of each 
month from October to April, inclusive. 

Radiological Society of the Academy of Medicine (Cin- 
cinnati Roentgenologists). — Secretary-Treasurer, Sam- 
uel Brown, M.D., 707 Race St., Cincinnati 2. Meet- 
ings held third Tuesday of each month. 

PENNSYLVANIA 

Pennsylvania Radiological Society.— Secretary-Treasurer, 
L. E. Wurster, M.D., 416 Pine St., Williamsport 8. The 
Society meets annually. 

The Philadelphia Roentgen Ray Society. — Secretary, 
Robert P. Barden, M.D., 3400 Spruce St., Philadelphia 4. 
Meetings held first Thursday of each month at 8:15 
P.M., from October to May, in Thomson Hall, College 
of Physicians, 21 S. 22nd St., Philadelphia. 

The Pittsburgh Roentgen Society.— Secretary-Treasurer, 
Lester M. J. Freedman, M.D., 4800 Friendship Ave., 
Pittsburgh 24, Pa. Meetings are held on the second 
Wednesday of each month at 4:30 p.m., from October 
to June, at the Pittsburgh Academy of Medicine, 322 

N. Craig St. 


Rocky Mountain Radiological Society (North Dakota 
South Dakota, Nebraska, Kansas, Texas, Wyoming. 
Montana, Colorado, Idaho, Utah, New Mexico).— 
Secretary, A. M. Popma, M.D., 220 North First St. 
Boise, Idaho. 


SOUTH CAROLINA 

South Carolina X-ray Society. — Secretary-Treasurer 
Robert B. Taft, M.D., 103 Rutledge Ave., Charleston 16. 
Meeting in Charleston on first Thursday in November, 
also at time and place of South Carolina State Medical 
Association. 


TENNESSEE 

Memphis Roentgen Club. — Chairmanship rotates 
monthly in alphabetical order. Meetings second Tues- 
day of each month at University Center. 

Tennessee Radiological Society. — Secretary-Treasurer, 
J. Marsh Fr^re, M.D., 707 Walnut St., Chattanooga. 
Meeting annually with State Medical Society in April. 

TEXAS 

Texas Radiological Society. — Secretary-Treasurer, Her- 
man Klapproth M.D., Sherman. 

VIRGINIA 

Virginia Radiological Society. — Secretary, E. Latan^ 
Flanagan, M.D., 215 Medical Arts Bldg., Richmond 19. 

WASHINGTON 

Washington State Radiological Society. — Secretary-Treas- 
urer, Thomas Carlile, M.D., 1115 Terry Ave., Seattle. 
Meetings fourth Monday of each month, October 
through May, at College Club, Seattle. 

WISCONSIN 

Milwaukee Roentgen Ray Society. — Secretary-Treasurer, 
C. A. H. Fortier, M.D., 231 W. Wisconsin Ave., Mil- 
waukee 3. Meets monthly on second Monday at the 
University Club. 

Radiological Section of the Wisconsin State M^ical 
Society. — Secretary, Russell F. Wilson, M.D., Beloit 
Municipal Hospital, Beloit. Two-day annual meet- 
ing in May and one day in connection with annual 
meeting of State Medical Society, in September. 

University of Wisconsin Radiological Conference. 
Secretary, E. A. Pohle, M.D., 1300 University Ave., 
Madison 6, Wis. Meets every Thursday from 4 to o 
P.M., Room 301, Service Memorial Institute. 


CANADA 

a Societe Canadienne-Fran^aise d'Electrologie et de 
'.adiologie Mtdicales.— General Secretary, Origfine du- 
■esne, M.D., Institut du Radium, Montreal. Meec- 
igs are held the third Saturday of ^ch *nonth, gen- 
rally at the Radium Institute, 4120 E^t 0“*^ 

. cnmptimpc at homcs of memoers. 


CUBA 


'Aedad de Radiologla y Fisioterapia de Cuba.— OiRces 
•TT njr are ilciu 


monthly. 
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ROENTGEN DIAGNOSIS 


THE HEAD AND NECK 

The Morgagni-Stewart-Morel Syndrome. Report of 
a Case with Pneimioencephalographic Findings. Mat- 
thew T. Moore, Arch. Int. Med. 73: 7-12, January 
1944, 

Tlic triad of hyperostosis front.-ilis interna, obesity, 
and virilism was described originally by Morgagni in 
1765, Stewart, in 1928, added tlie clinical feature of a 
psychosis to the syndrome, and Morel, in 19.30, gave 
the first account of the condition in a living person, 
bringing tlie group picture of calvarial hyperostosis and 
endocrine, metabolic, and neuropsychiatric manifesta- 
tions into clearer relief as an entity. Sherwood Moore’s 
study of numerous roentgenograms of the skull (Am. 
J. Roentgenol. 35: 30, 193G) revealed that among 0,050 
specimens four tjTics of calvarial hnierostosis could be 
distinguished: hyperostosis frontalis interna, nebula 
frontalis, hyperostosis calvariac dilTusa, and hyperos- 
tosis frontoparietalis, in the order of frequency named. 
He defined a symptom comple.'; which later he termed 
‘‘metabolic craniopathy.” The entire syndrome has 
eventually been broadened to include the original con- 
cept of Morgagni, that of Stewart and Morel, and the 
signs and symptoms described by subsequent authors. 

In the main, the syndrome consists of the following 
elements: one of the types of calvarial hyperostosis de- 
scribed by Moore; endocrine and metabolic disturb- 
ances, such as obesity, virilism, and menstrual dis- 
orders in female patients and gonadal deficiency in male 
patients; hypertension, and neuropsychiatric mani- 
festations, such as headaches, cranial nerve defects 
(disturbance in olfaction, seventh nerve palsy, diplo- 
pia, amblyopia), fatigability, muscular weakness, nar- 
colepsy, convulsive seizures, inco-ordination, dizziness, 
staggering gait, attacks of sweating, disturbances of 
speech, mental dullness, defects of memory, changes in 
personality, irritability, mental deterioration and, termi- 
nally, dementia. It is not essential, however, that all 
of these manifestations, with the exception of the path- 
ognomonic roentgen finding of hyperostosis interna, be 
found in an individual case. 

The syndrome may readily be confused with other 
endocrine or neuropsychiatric disorders, especially 
psychoneuroses, dementia paralytica, multiple sclero- 
sis, and brain tumor. The author reports a case which 
was for many years dismissed as a harmless psychoneu- 
rosis, illustrating the failure to recognize the condition 
over a long period because of its slowly progressive and 
apparently innocuous nature. The patient was a 39- 
j'car-old woman presenting the syndrome of calvarial 
hyperostosis with metabolic, endocrine, and neuro- 
psychiatric disturbances. Pneuraoencephalograms (re- 
produced in the paper) showed evidence of cerebral 
degeneration in the form of frontoparietal cortical 
atrophy, atrophy of the islands of Reil, asymmetry of 
the lateral ventricles, and moderate internal hydro- 
cephalus. 

In view of the fact that the Morgagni-Stewart-Morel 
syndrome often occurs in incomplete patterns, the au- 
thor suggests that the cerebral changes occur at a slow 
and irregular rate, pari passu ivith the metabolic crani- 
opathy, and reflect a reaction of the individual tissues 
to an altered metabolic state. When the craniopathy 
and endocrine manifestations predominate and no 


overt psychoneurosis or psychosis exists, then the Mor- 
gagni appellation is given; if, in addition, neuropsychi- 
atric disorders appear, the Stewart-Morel designation is 
attached. 

Cervical Syringomyelia and Syringomyelia-Like 
States Associated with Amold-Chiari Deformity and 
Platybasia. Ben W. Lichtenstein. Arch. Neurol. & 
Psychiat. 49: 881-894, June 1943. 

Although roentgenological procedures are not men- 
tioned in this article, the subject matter is of interest to 
roentgenologists who employ aerographic methods in 
studying central nervous system lesions. The organic 
derangements of the brain and cord which may be found 
in association with developmental defects of the skull 
base and the upper cervical vertebrae are described 
and discussed. 

Displacement of the structures of the hind brain into 
the upper portion of the spinal canal occurs frequently 
in platj'basia. The fourth ventricle has been discovered 
as low as the fifth cervical vertebral segment. Vascular 
inadequacies resulting from traction or compression 
of vessels sometimes result in profound necrotic changes 
in nervous tissue and changes in cerebrospinal fluid dy- 
namics may co-operate to produce a situation resem- 
bling sjmingomyelia. 

It is ivell for roentgenologists to bear in mind the 
likelihood of associated or at least coexistent neurologi- 
cal disease when the film signs of platybasia are ob- 
served. Department of Roentgenology 

University of Michigan (F. J. H.) 

Agenesis of the Corpus Callosum with Possible 
Porencephaly: Review of Literature and Report of a 
Case. A. T. Bunts and J. S. Chaffee. Arch. Neurol. & 
Psychiat. 51: 35-53. January 1944. 

Agenesis of the corpus callosum is a rare anomalous 
condition of the brain which may be demonstrated en- 
cephalographically. Bunts and Chaffee review the 14 
cases in the English literature in which an antemortem 
diagnosis of this anomaly has been made and add an 
interesting case of their own associated with a possible 
porencephalic cyst. 

The salient encephalographic signs encountered in 
agenesis of the corpus callosum are best seen in sagittal 
projections. They consist of pronounced separation of 
somewhat dilated lateral ventricles, elevation and dila- 
tation of the third ventricle, and elongation of dilated 
interventricular foramina. A so-called “bat-wing” con- 
figuration of the ventricular system may be produced. 
In lateral views, a peculiar “cocked-hat” appearance of 
the third ventricle and disproportionate dilatation of 
the posterior horns of the lateral ventricles may be 
seen. 

The very important differential diagnosis between 
agenesis of the corpus callosum and cyst of the cavum 
septi pellucidi is discussed in detail. The outstanding 
differential point is that in cyst of the cavum septi pel- 
lucidi (fifth ventricle) the third ventricle is not signifi- 
cantly elevated. 

An electroencephalogram was done in the case pre- 
sented by the authors and, although the pattern rvas 
definitely abnormal, it could not be considered diag- 
nostic. Department of Roentgenology 

University of Michigan (J. H.) 
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THE CHEST 

Pulmonary Tuberculosis in 'Wellington: A Radi- 
ological Investigation Among OfBce and Factory 
Workers and Secondary School Children. Marie 
Stringer Buchler. New Zealand M. J. 43: 73-81, 
April 1944. 

The results of a survey of 2,204 males and females 
from factories, offices, and secondary schools are re- 
ported. The ages ranged from fourteen to over sixty 
years. The survey was carried out under the auspices 
of the New Zealand Department of Health. It was 
originally intended to use the Mantoux test as a screen 
and to examine positive reactors with 14 X 17-inch 
film. It was later decided to abandon the Mantoux test 
and use miniature films, since this was found to be less 
expensive, less time-consuming, and a more popular 
procedure. 

Transport to the hospital where the examinations 
were made was provided to help insure participation 
and facilitate rapid examination. All examinations 
were made on 35-mm. film with a Con tax III camera 
with F 1.5 lens, and Patterson fluoroscopic screen. 
Factors used for an average chest (20 cm.) were as 
follows; tube-screen distance 36 inches; 76 kv. p.; 
120 ma.; 3/10 seconds. 

All persons showing pathological changes were 
notified to report for further examination, with 14 X 
17-inch films. 

The results are tabulated according to sex, age groups, 
and occupation. Also the incidence of tuberculosis 
found in workers in various types of industry is tab- 
ulated, but the groups are generally too small to have 
statistical significance. 

A total of 95 persons were referred for examination 
with 14 X 17-inch film, and 87 were requested to re- 
port to the chest clinic for special examination. The 
incidence of tuberculosis among all females in industry 
was 2.6 per cent, among clerical and school workers 
2.8 per cent, among males in industry 4.9 per cent, and 
among male clerical workers 2.0 per cent. The in- 
cidence of active pulmonary tuberculosis was 0.6 per 
cent, H. H. Wright, M.D. 

Diagnosis of Bronchiectasis in Young Adults. 
Prebronchographic Roentgen Manifestations Observed 
Among Military Personnel. William A. Evans, Jr. 
and Leon J. Galinsky. Am. J. Roentgenol. 51: 537- 
547, May 1944. 

Bronchiectasis has been the most common chronic 
pulmonary condition at the station hospital from 
which this report comes. The soldier’s history as re- 
vealed by response to questioning proved in general 
to be unreliable and the roentgen data therefore as- 
sumed an especially prominent role in raising the sus- 
picion of bronchiectasis. 

The material upon which the report is based con- 
sisted of 95 cases in which bronchograms had been 
made and prebronchographic roentgenograms were 
available for examination. In this series a slowly re- 
solving bronchopneumonia was observed in 28 of the 
37 cases with frank bronchiectasis, in 14 of the 24 with 
minimal or questionable bronchiectasis, and in 11 of the 
34 in which no bronchographic evidence of bronchiecta- 
sis was obtained. A frequent but less definite and re- 
liable sign of bronchiectasis was the accentuation of the 
bronchial markings in the basal and peripheral lung 
fields. This is especially significant when observed 
just above the diaphragm and in the costophrenic sul- 


cus. A less common but nevertheless dependable sign 
of bronchiectasis was a pneumonia recurring in the same 
area of the lower lung fields after an interval of a feu- 
weeks or months. Another type of change noted was 
the occasional occurrence of a shrunken, contracted 
area in the basal or lower medial lung fields. Broncho- 
graphic examination showed dilated bronchial radicles 
closely packed against the mediastinum or the dome of 
the diaphragm. 

Analysis of results revealed that bronchiectasis as 
demonstrated by bronchography could be predicted 
with reasonable accuracy from a study of the prebron- 
chographic roentgenograms. A fairly close correlation 
was obtained in 32 cases with frank bronchiectasis, in 
21 with minimal or questionable bronchiectasis, and in 
26 where no bronchiectasis was discovered. There was 
a tendency to suspect bronchiectasis somewhat more 
frequently than confirmation could be obtained bron- 
chographically. It seems advisable, therefore, to seek 
bronchographic confirmation of a diagnosis of bronchi- 
ectasis, however strong the suspicion for such a diagno- 
sis may have been from previous clinical roentgen 
studies. Clarence E. Weaver, M.D. 

Prevention of Bronchiectasis. Louis H. Clerf. 
Pennsylvania M. J. 47: 676-680, April 1944. 

Iodized oil has played an important role in the de- 
tection and mapping of areas of bronchial dilatation in 
the lungs. While extirpation of a lobe is sometimes an 
effective cure, it can be used only in selected cases 
and is of no help to a large group who are poor surgical 
risks. 

Although a congenital form is described, bronchiec- 
tasis is most commonly caused by bronchial obstruc- 
tion with atelectasis and infection. Thick secretions 
are the most common cause of bronchial obstruction in 
children. A foreign body lodged in a bronchus for a 
period of time will cause certain residual pulmonary 
changes and bronchiectasis may be an end-result. The 
degree of change is in proportion to the amount of ob- 
struction, its duration, and the amount of infection 
that exists. 

'Whenever there is a question as to the cause of 
bronchial obstruction, roentgen examination and 
bronchoscopy should be done and appropriate treat- 
ment instituted. Joseph T. Danzer, M.D. 

Boeck’s Sarcoid and Systemic Sarcoidosis (Besnier- 
Boeck-Schaumann Disease): Study of 35 Cases. 
David Reisner, Am. Rev. Tuberc. 49: 289-307, April 
1944. 

This, the first of two articles on the subject, deals 
primarily with clinical and roentgen observations of 
Boeck’s sarcoid and systemic sarcoidosis, based on a 
study of 35 cases in which the clinical diagnosis could 
be substantiated by histologic examination of one or 
more biopsy specimens. Seven of the patients died 
in the course of observation and 4 of these came to 
autopsy. There were 11 males and 24 females in the 
series; 30 of the patients were Negroes and 5 were 
white, this preponderance of the Negro race being out 
of proportion to the racial composition of the total 
population of the inaitutions from which the material 
rvas drawn. The youngest patient was eight years old 
but the majority were between twenty and twenty-mne 
years. It thus appears that the disease occurs chiefly 
in young adults, which is in agreement with the c-x- 
pcrience of others. 
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While available evidence indicates that sarcoidosis 
is essentially a widespread disseminated disease, the 
systemic character is not always manifest clinically. 
In the more common cases pulmonary involvement 
and associated systemic lympliadenopathy represent 
the most conspicuous clinical findings. Such involve- 
ment may occur, also, in association with l.'sions in 
various other organs, as the eyes, lacrimal glands, 
parotid glands, spleen, liver, etc. One of the most 
prominent and constant clinical features of sarcoidosis 
is involvement of the lymph nodc.s in various parts of 
the body, and this was observed to a greater or less 
degree in all cases of this series. Of the peripheral 
nodes, those in the cervical, axillary, and inguinal 
regions were most commonly involved. Involvement 
of the intrathoracic lymph nodes is a most striking 
finding and usually exceeds in degree the enlargement 
of the peripheral nodes. Thirty of the cases in this 
series showed definite roentgen evidence of such 
mediastinal node enlargement. The involvement is 
usually bilateral and often symmetrical, ranging in 
extent, as seen roentgcnographically, from a moder- 
ately prominent mediastinal or hilar shadow to massive 
densities projecting for a considerable distance into the 
pulmonic field. Such lymph node involvement in 
general causes no subjective local symptoms or physi- 
cal signs. In some instances dyspnea of varying sever- 
ity and, on occasion, wheezing may be present. The 
involved lymph nodes show a tendency to spontaneous 
regression, which is particularly striking in cases show- 
ing mediastinal adenopathy. 

Involvement of the lungs occurred in all but two of 
the author’s 35 cases. In a large proportion the pul- 
monary changes were discovered on routine chest 
roentgenograms, with no symptoms present referable 
to the lungs. At most, the symptoms were mild. 
Three types of pulmonary changes were observed: 

(1) Diffusely disseminated changes consisting of dis- 
crete small nodular foci resembling those in acute 
miliary or chronic forms of hematogenous tuberculosis. 

(2) Either diffuse or localized changes of a linear or 
strand-like character, giving rise to prominent root 
trunks and peripheral markings. These lesions are 
rather similar to the pulmonary changes observed in 
silicosis, in vascular congestion, and in lymphangitic 
carcinomatosis. (3) In five cases the pulmonary 
changes consisted of a patchy coalescent density having 
the appearance of conglomerate fibrotic induration, 
usually in combination with widespread changes of 
linear or discrete nodular character. 

The type of lesion showing the most striking tendency 
to spontaneous regression was the disseminated nodular 
or miliary form. In about one- third of the cases, 
progression of the lesion in the lungs occurred during 
the course of observation. In 3 cases there was evi- 
dence indicative of the development of progressive 
caseous and destructive pulmonary tuberculosis which 
eventually resulted in a fatal termination. In some 
cases the pulmonary lesions remained stationary over a 
period ranging from two to ten years. These lesions 
were predominantly fibrotic in character. It seems 
evident, therefore, that during some phase of the disease 
the pathologic changes may be of a reversible nature 
and thus striking regression may occur. The varia- 
tion in the roentgenologic appearance during the later 
phases of the disease appears to be due to varying 
degrees of fibrotic induration of the lung. In other 
instances transformation into frank tuberculosis occurs. 


Seven case reports are included, with illustrative 
roentgenograms of the lungs. L. W. Paul, M.D. 


Solitary Circumscribed Tumors of the Lung. T. F. 
Thornton, Jr., W. E. Adams, and R. G. Bloch. Surg., 
Gynec. & Obst. 78:304-370, April 1944. 

This report deals with a group of 23 cases character- 
ized by single rounded pulmonary lesions arising in 
the smaller peripheral bronchi, measuring 2 cm. or more 
in diameter. Such tumors comprise about 25 per cent 
of primary lung neoplasms. 

There is no typical symptomatology. Cough and 
hemoptysis are uncommon, each occurring in only 5 
cases in the present scries. Weight loss, anorexia, and 
weakness are important features, and chest pain is 
not infrequent, indicating the silent progression of the 
disease to a relatively advanced stage before medical 
advice is sought. Clubbing of the fingers was noted in 
5 cases. 

Physical examination is often negative, but may be 
of value in revealing a primary neoplasm responsible 
for a solitary lung metastasis or metastatic foci origi- 
nating from a primary intrathoracic tumor. 

X-ray examination discloses a solitary, dense, 
rounded, sharply circumscribed mass, occasionally with 
a fluid level. The appearance may be confused by 
proximity of the mass to the chest wall or mediastinum. 

Of the 23 cases, 17 were malignant tumors, of which 
14 were primary and 3 metastatic (2 from the kidney 
and one from the uterus). There was one benign 
tumor, a hemangioma. In 4 cases the lesion proved to 
be tuberculous, and in one a chronic abscess. Thus, 
most of the solitary “cannon-ball” tumors in this series 
were primary malignant tumors, chiefly carcinomas. 

Preoperative diagnosis is extremely difficult. Only 
11 of the 23 patients were admitted directly to medical 
or surgical chest clinics. In only 6 cases was there 
any certainty as to diagnosis before operation. The 
most common error was in the diagnosis of tuberculosis. 
However, the presence of calcium deposits should give 
a clue as to the tuberculous nature of the process. 
Every lesion was demonstrable by x-ray examination. 
Bronchography was helpful in several instances, but 
bronchoscopy yielded only 2 positive diagnoses in 12 
cases so studied. The authors believe that exploratory 
thoracotomy is indicated because it provides accurate 
diagnosis and in suitable cases leads to immediate treat- 
ment. Diagnosis was established in 10 cases by this 
method. 

The results of treatment are discoimaging, as would 
be anticipated from the late onset of symptoms. Of 
the 17 patients with malignant tumors, only 2 are living 
and apparently well, one ten and one twelve months 
after surgery, despite the tendency of the primary 
carcinomas to be highly differentiated. This em- 
phasizes the importance of x-ray examination of the 
chest in every case of unexplained weakness and weight 
loss, followed by early thoracotomy in those cases 
presenting a solitary tumor. Joseph Selman, M.D. 

Roentgenological Changes in the Esophagus in 
Tuberculous Mediastinitis. Lloyd E. Hawes. Am. J. 
Roentgenol. 51: 575-584, May 1944. 

The differential diagnosis between mediastinal tu- 
mor and mediastinal infection is often difficult for the 
roentgenologist as well as for the clinician. The only 
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roentgenologic change may be widening of the medias- 
tinal shadow without parenchymal lung disease. Ex- 
amination of the barium-filled esophagus in addition to 
the usual chest roentgenograms has given promise of 
furnishing considerable differential aid. Five cases of 
active mediastinal tuberculosis are cited and in each 
case the value of esophageal study was confirmed. 

In one case there was flattening of the esophagus with 
displacement and an irregular mucosal pattern. In 
another, roentgen examination revealed multiple adhe- 
sions to the esophageal wall and a short fistula into the 
mediastinum. Another patient showed narrowing of 
the esophagus with a large pressure defect from a medi- 
astinal mass with adhesions to the wall and irregular 
mucosal pattern. In a fourth case involvement of the 
esophagus in the inflammatory process was showm by 
the intimate adherence of the esophagus to the left main 
bronchus, which produced a pressure defect. A fifth 
patient showed multiple fine adhesions of the esophagus 
at the level of enlarged nodes with some irregularity of 
the mucosal pattern and two small pressure defects. 

Tuberculous mediastinitis usually develops from in- 
fection in the tracheobronchial lymph nodes, and infre- 
quently from rupture of a tuberculous focus in the spine, 
sternum, pericardial or pleural cavity. Active pul- 
monary tuberculosis is the most frequent source. In 
older patients the cause may be the breaking down, or 
reactivation, of an old calcified or scarred mediastinal 
node. Tuberculous tracheobronchitis rarely gives rise 
to mediastinitis. After infection of the mediastinal 
connective tissue, the resulting adhesions and scars may 
pull upon and stretch the esophagus, or a scar or part of 
an inflammatory mass may wholly or partially encircle 
the esophagus and lead to stenosis or a small area of 
rigidity in its wall. Occasionally there is tubercle forma- 
tion in the wall; ulceration and rupture into the esoph- 
agus may occur. The best known example of the 
effect of an adhesion on the esophagus is the traction 
diverticulum. Clarence E. Weaver, M.D. 

Pneumopericardium in a Forty-Two Day Old In- 
fant. D. J. Lages Netto. Am. J. Dis. Child. 67: 
288-289, April 1944. 

The author reports a case of pneumopericardium in a 
.\cgro female infant, associated with bronchopneu- 
monia, demonstrated roentgenographically and proved 
at autopsy. A layer of air surrounded the heart, 
separating it from the pericardium. There were 
pneumonic foci in the lung parenchyma and two large 
abscesses in the right lower lobe. When the larger 
abscess, which was in intimate contact with the peri- 
cardium, was opened postmortem, it was noted to be 
in communication with a fairly large bronchial tube. 
This relationship probably explains the origin of the 
pneumopericardium . 

Foliowiug a difficult delivery the child had received 
\ itamiu K and 20 c.c. of blood injected intramuscularly 
into the buttock. A small abscess developed at the 
site of injection with eventual formation of a fistula 
extending into the rectum. Hematogenous spread of 
this infection was believed to be responsible for the 
subsequent pneumonia. 

Lester M. J. Freedman, M.D. 

Foreign Bodies in and about the Heart. Edward 
F. Bland. Am. Heart J. 27: 588-600, April 1944. 

The author reports the clinical and roentgen findings 
in 4 of S patients from the North African war zone 


with penetrating chest wounds and retained foreign 
bodies in or in close proximity to the heart. 

In the first case a sharp-nosed bullet was embedded 
for two-thirds of its length (total 2.3 cm.) in the right 
side of the heart, either in the wall or in a greatly thick- 
ened pericardium. In the second case a metallic 
foreign body from an exploded antipersonnel mine 
lodged just above the apex of the heart, presumably 
in the wall of the left ventricle. The third patient was 
wounded by mortar shell fragments, and subsequent 
roentgen examination show'ed a rounded foreign body 
in the lung, about 1 cm. behind the heart, near the left 
auricle. In the fourth case multiple fragments in the 
heart wall and lung were traced back to a hunting ac- 
cident seven years earlier, when the patient was shot 
in the chest. The bullet was removed at the time and 
the retained foreign bodies were believed to be bits of 
a zipper shattered by the impact of the missile. 

Pericardial and pleural effusions developed in the 
first and second cases, but resolved. In the third case 
there was a transient pneumopericardium. The intra- 
cardiac foreign bodies were seen to move with the pulsa- 
tions of the heart, while those within the lung moved 
with respiration. 

Electrocardiograms revealed slight right axis devia- 
tion in Case 1, changes consistent with injury to the 
region of the cardiac apex in Case 2, and slight ab- 
normalities in the T-waves in Case 3. 

None of the foreign bodies was removed, but the 
course in each instance was favorable, indicating the 
ability of the heart to withstand physical injury and 
even to tolerate sizable slugs of metal within and ad- 
jacent to its walls. 

The author briefly mentions 4 other cases; (1) a 
bullet lodged against the aorta; (2) two fragments 
in the heart muscle, one anteriorly in the region of the 
aortic orifice and one posteriorly near the junction of 
the left auricle and ventricle; (3) a jagged metallic 
fragment at the lower border of the heart, in the region 
of the right ventricle; (4) a fragment of metal in the 
right auricle. Henry K. Taylor, M.D. 

THE DIGESTIVE SYSTEM 

Correlation of Roentgenologic and Gastroscopic Ex- 
aminations from the Standpoint of the Gastroenter- 
ologist. R. J. F. Renshaw. Am. J. Roentgenol. 51: 
585-591, May 1944. 

The author has reviewed 93S consecutive garfro- 
scopic examinations made on 842 patients. In 217 pa- 
tients, or 25.6 per cent, the gastroscopic examination 
was of major value as compared to the roentgenologic. 
In 150 patients, or 17.7 per cent, the diagnosis 
tablished by gastroscopy when other methods ha 
failed. Most of these were cases of chronic gastritis. 
In 67 patients in whom the roentgenologist suspected 
gastric ulcer or cancer, the gastroscopist could state 
definitely that no organic disease was present. The gas 
troscopic examination was of secondary or con rina 
tory value in 55.4 per cent; it was of no value in IJ per 
cent. In 58 cases the gastroscopist failed to discover a 
lesion or an area where the roentgenologist suspected or 

demonstrated its presence. ... tIip 

Gastroscopv has certain definite limitations. 
Schindler-Caiiieron gastroscope contains W ^iscs. J 
for anatomical reasons the instrument is flexed ej 
42°, the image is not transmitted from one lens 
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the next. Esophageal or gastric spasm may rciuler 
the examination incomplete. The gastroscopist sees a 
moving picture and what may be seen at one move- 
ment may not be visualized again. Gastroscopic blind 
spots include an area at the tip of the instrument, 
extending over the greater curvature; the lower an- 
terior and posterior walls opposite the incisura angu- 
laris; the posterior wall of the body immediately adja- 
eent to the instrument; the extreme upper portions of 
the lesser curvature; and a large portion of the fornix. 
Inconstant blind areas include the pylorus and lesser 
curx'ature of the antrum. In only IIS cases, however, 
was the examination totally unsatisfactory because of 
technical reasons. “Progress” or repeated gastroscopic 
examinations ar,e often desirable, since an unsatisfactory 
examination on one occasion docs not mean that all sub- 
sequent studies will be indeterminate. 

A comparison of roentgenologic and gastroscopic di- 
agnoses in a series of proved cases revealed that, 
while the roentgenologic examination is still the most 
valuable single examination, the gastroscopist is no 
more likely to make the correct diagnosis or to err in 
judgment than the roentgenologist. Likewise, in the 
matter of differentiating between a malignant and be- 
nign lesion, the gastroscopist is not superior to the 
roentgenologist. 

Certain cases cannot be considered as having been 
adequately studied unless a gastroscopic examination 
has been done. The diagnosis of chronic gastritis is 
chiefly the gastroscopist’s prerogative. 

Claren’ce E. Weaver, M.D. 


Congenital Atresia of the Esophagus, with Tracheo- 
Esophageal Fistula: Transpleural Operative Approach. 
Albert O. Singleton and Maynard D. Knight. Ann. 
Surg. 119; 556-571, April 1944. 

The authors have covered well a highly technical 
surgical problem, with a discussion of the various pro- 
cedures suggested for its correction. 

Esophageal anomalies are of three types; (1) com- 
plete absence of the esophagus, which is rare; (2) a blind 
upper and a blind lower segment, with no tracheal com- 
munication; (3) atresia associated with a fistulous 
opening into the trachea. This third type is further 
subdivided according as the fistulous communication is 
from the upper segment (type 3A), the lower segment 
(type 3B), or both (type 3C). Of the various types, 
3B — a blind upper segment with a tracheal fistula from 
the lower segment — is most common, accounting for 70 
to 80 per cent of all cases. 

The symptoms are constant and diagnostic : drooling, 
with excessive amounts of mucus and saliva, and 
attacks of choking and cyanosis, precipitated by at- 
tempts at feeding. In types 1, 2, and 3A, a plain film of 
the abdomen shows absence of gas in the bowel, while 
in types 3B and 3C its presence can be demonstrated. 
Diagnosis is helped by introduction of a soft rubber 
catheter, which will encounter obstruction 10 to 12 cm. 
from the alveolar margin. Barium should not be used 
as a contrast medium. Lipiodol or diodrast may be 
employed and is essential for the diagnosis of types 
3A and 3C; it should be aspirated, however, immedi- 
ately after the films are made. 

Associated anomalies, as for example imperforate 
anus, are common but are seldom incompatible wdth 
life. 

The authors discuss the anatomical and embryo- 


logic aspects of these anomalies and review the literature 
of treatment, with its long record of failures. They 
favor a transpleural operation, with closure of the 
fistula and primary anastomosis of the two esophageal 
segments, when possible. WTien the length of the 
segments will not permit anastomosis, cervical esoph- 
agotomy and occlusion of the lower end are the next 
alternative. In either instance a preliminary gastros- 
tomy should be done. 

Four cases, all terminating fatally, are recorded. 
In two of these the authors employed the transpleural 
procedure. In one, in a premature infant, the distance 
between the segments of the esophagus proved too 
great for approximation of the ends. In the other, 
with a fistula from the lower segment, the operation 
was successfully completed and the child lived over 
seven months. The introduction of bougies over a 
silk thread was carried out after the third week in an 
attempt at dilatation. Unfortunately the thread was 
inadvertently cut at about seven months and an at- 
tempt was made to replace it by another, to which a 
small piece of lead was attached. Death followed as a 
result of pneumonia. Autopsy revealed a second 
fistula in the upper segment of the esophagus in which 
the piece of lead had become entangled, resulting in 
enlargement of the opening and the development of 
pneumonia. The authors believe that this fistula, had 
it been discovered earlier, might have been repaired 
without difficulty. 

An interesting discussion follows this paper. In his 
remarks. Doctor Ochsner emphasizes the importance 
of operating through the right rather than the left 
hemithorax. V. A. Lookanoff, M.D. 

Achalasia of the Esophagus. Ralph F. Niehaus. 
J. Iowa M. Soc. 34: 145-148, April 1944. 

Forty cases of achalasia of the esophagus were seen 
at the State University of Iowa Hospitals between 
1929 and 1939. In 5 instances a malignant neoplasm 
was subsequently discovered, although on roentgen 
examination and esophagoscopy the condition was 
diagnosed as achalasia. This represents an error of 13 
per cent. 

The author stresses the importance of differentiating 
achalasia from carcinoma of the lower end of the esoph- 
agus or fundus of the stomach, and secondly, of ex- 
cluding carcinoma as a complication in achalasia itself. 

E. W. Godfrey, M.D. 

Gastric Emptying Time of Man at High and Normal 
Environmental Temperatures. Austin Henschel, 
Henry Longstreet Taylor, and Ancel Keys. Am. J. 
Physiol. 141; 205-208, April 1944. 

Gastric emptying times were observed on 17 normal 
men, eighteen to twenty-eight years of age, in rest at 
environmental temperatures of 77° F. and 120° F. 

The subjects reported for examination in the morn- 
ing without breakfast. After one-half hour of rest 
in air-conditioned rooms, a standard barium meal, 
consisting of 4 ounces of cooked oatmeal to which 2 
teaspoons of sugar and 2 ounces of barium sulfate were 
added, was eaten as rapidly as possible. Five minutes 
after starting the barium meal the first x-ray picture 
was taken. The second film was taken at one hour and 
from then on the progress of the meal was followed by 
fluoroscopy at fifteen-minute intervals. Roentgeno- 
grams were taken whenever a decided change in the 
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size of the stomach shadow was observed. The final 
emptying time was confirmed roentgenographically. 
Examinations were made in the standing position. 
Between observations the subjects remained seated. 

The gastric shadows were traced onto paper from 
the developed x-ray films, and the areas of the shadows 
were measured with a planimeter. All the gastric 
areas were expressed in per cent of the area at five 
minutes after taking the barium meal. 

In all but one of the subjects the gastric emptying 
time was faster at the higher temperature. In 12 
subjects the average decrease in emptying time was 
30 per cent. Decreased appetite in hot weather, 
therefore, cannot be attributed to decreased gastric 
motor function. Obserr’'ations on about 100 normal 
men doing hard work at 120° F. failed to indicate any 
lack of appetite or any signs of decreased gastric ac- 
tivity except in actual heat exhaustion. 

Hypertrophic Pyloric Stenosis in Adults. Howard 
^\'^akefield. Gastroenterology 2: 250-257, April 1944. 

A case is reported of hypertrophic pyloric stenosis 
in an adult with a long history of vomiting and nausea. 
X-raj' examination revealed a stenotic lesion of the 
stomach, which was successfully resected. 

The author quotes rather extensively from the 
literature and states that evidence is gradually ac- 
cumulating which favors the view that in some cases 
the symptoms of pyloric stenosis of infancy may go on 
to adult life before they produce a serious problem, 
but it is not clear that this was true of his case. The 
greatest help in diagnosis is a history of nausea and 
vomiting of many years’ duration plus x-ray studies of 
the stomach showing the long pyloric canal described 
by Kirklin. Histologic examination of the e.xctsed 
tissue is essential. 

Roentgen Visualization of Tumors of the Cardia. 
Milton G. Wasch and Bernard S. Epstein. Am. J. 
Roentgenol. 51: 504-571, May 1944. 

The most reliable index for the correct diagnosis of 
tumors of the cardia is a clear demonstration of the tu- 
mor itself. Sometimes the existing stomach bubble is 
sufficient for this purpose. The authors have been able 
to produce contrast roentgenograms of the cardia by 
inflating the stomach through a Levin tube under 
fluoroscopic control, using the hand bulb from a blood 
pressure apparatus. The insufflation may be made with 
the stomach empty or partially filled with barium. 
Films are made in various positions. Precautions 
should be taken to avoid interpreting e.xtraneous shad- 
ows as intrinsic gastric masses. Among these are the 
shadows of an overlying spine, of an enlarged left ven- 
tricle, a high retroperitoneal tumor, an exudate in the 
left lumbar region, and, in rare instances, an aneurysm 
of the upper abdominal aorta. An enlarged left lobe 
of the liver may offer some difficulty but may usually be 
identified by the smoothness of its borders, its lingual 
contour, and its continuity with the main hepatic mass. 

Case reports and roentgenograms are furnished to 
illustrate some of the tumors of the cardia demonstrable 
by this method. 

This paper serv'es to call to our attention the neces- 
sity of careful examination of the cardia and gives a 
helpful method of demonstrating lesions tvhich can be 
and often arc overlooked in routine gastric e.xamina- 
tions. Clarence E. Weaver, M.D. 


Sarcoma of the Stomach. Arthur E. Porritt, K. 
E. A. Hughes, and R. J. C. Campbell. Brit. J. Surg. 
31: 395-398, April 1944. 

A soldier, aged 27, gave a long history of gastric dis- 
tress characterized chiefly by pain half an hour after 
meals. A large mass was visible and palpable in the 
left epigastrium and hypochondrium. There was a 
moderate secondary anemia and a fractional test meal 
revealed absence of free hydrochloric acid and traces of 
blood in each specimen. The roentgenographic exami- 
nation was limited by the patient’s intolerance of bar- 
ium. The stomach was not freely movable and peri- 
stalsis was absent. The lesser curvature was irregular 
and the appearance suggested displacement forward 
and to the left. A well defined mucosal pattern sup- 
ported a diagnosis of extragastric neoplasm and was 
against carcinoma of the stomach. 

At operation a large gastric tumor of hard rubbery 
consistence was found involving the entire lesser cur- 
vature, adherent to the left lobe of the liver and spread- 
ing through the lesser peritoneal sac up into the trans- 
verse mesocolon. Pieces of the growth removed for 
pathological study showed round-cell sarcoma. An oc- 
casional spindle cell suggested an origin from muscle. 

Death occurred seventeen days after operation and 
autopsy revealed involvement of almost the entire 
stomach, limited by the cardiac and pyloric orifices. 
The tumor was adherent to and appeared to be in- 
vading the left and caudate lobes of the liver and a per- 
foration had occurred in this area, partially sealed off 
by the liver. Perforations are said to be more com- 
mon than with carcinoma. 

The abdominal lymph nodes were not involved with 
the exception of an isolated node in the transverse 
mesocolon. There were no hepatic metastases. 

Max Climan, M.D. 

Errors in the Diagnosis of Intestinal Obstruction 
Robert N. Bartels and Karl S. Harris. J. Iowa M. Soc. 
34: 138-142, April 1944. 

Five cases presenting the characteristic symptoms 
and signs of acute mechanical intestinal obstruction 
are reported. In this group the history, clinical, and 
roentgen findings were all in accord with such a di- 
agnosis, yet surgical exploration revealed no evidence 
of obstruction. 

In the first case, a roentgenogram showed air and 
fluid levels in the small bowel. At operation a seg- 
ment of small intestine appeared somewhat distended, 
edematous, and stippled on handling. Peristalsis was 
present in this region and the blood supply to the gut 
was normal. It is suggested that the obstruction 
was due to volvulus, with spontaneous release. 

Roentgen examination of the second patient re- 
vealed dilatation of the small and large bowel with gas. 
At operation, four hours after the roentgenograms 
were taken, the small bowel was collapsed and normal. 
The authors suggest that this may be classified as 
intestinal obstruction due to enterospasra . 

Films of the third patient, an elderly male, shoired a 
greatly dilated colon and some small bowel dilatation, 
with evidence of fluid levels. At operation a diagnosis 
of annular carcinoma was made because of constriction 
and thickening at the rectosigmoid, and a cecostomy 
rvas done. The patient went rapidly downhill. At 
autopsy no obstructive lesion of the bowel could e 
found. This case is classified as obstruction due to 
colonic spasm. 
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III the fourth case roentgenograms revealed dilatation 
of the large gut. Following exploration the diagnosis 
was changed to megacolon. 

Films of the last patient showed large bowel dis- 
tention. A diagnosis of carcinoma of the sigmoid was 
made because of an obstructive lesion demonstrated 
by barium enema. At operation no lesion was found. 
This also was thought to be a case of intestinal ob- 
struction due to colonic spasm. 

WTiilc it is generally recognized that negative x-ray 
evidence in plain roentgenograms may not rule out 
the possibility of intestinal obstruction, the absence 
of operative findings in cases in which the history, 
clinical, and roentgen findings concur is unusual. 

E. W. Godfrey, M.D. 

Small Intestinal Disorders in Avitaminosis. Nor- 
man Learner, Herbert M. Stauffer, and Charles L. 
Brown. Ann. Int. Med. 20: G75-GS5, April 1944. 

The authors review the experimental and clinical 
evidence presented by various authorities indicating 
that deficiency states are accompanied not only by 
disturbed gastro-intestinal motility but also by defective 
absorption of essential food factors and vitamins. 

Mackie in 1933 (M. Clin. North America 17: 
1G5, 1933) reported the roentgen findings in the small 
bowel in a case of non-tropical sprue, and these were 
established by subsequent investigators as a constant 
feature of the sprue syndrome. The changes, which 
tend to disappear with clinical improvement, consist 
in disturbed motility with accumulation of quantities 
of the contrast material in loops that appear dilated 
and smooth, the so-called “moulagc” effect. Between 
these loops are segments empty of barium, giving the 
impression of alternating areas of reduced tonus and 
spastic areas. A striking feature of the more ad- 
vanced cases is the presence of gas and fluid levels in 
the dilated loops, simulating intestinal obstruction. 

More recently a similar roentgen picture has been 
observed in other deficiency conditions, and Lepore 
and Golden (J. A. M. A. 117: 918, 1941) have de- 
scribed a syndrome due to vitamin B deficiency char- 
acterized by reversible changes in the small bowel 
pattern. Radiologically, this “deficiency pattern” 
includes hypermotility and hypertonicity in the early 
stages; hypomotility and dilatation in the advanced 
cases; abnormal segmentation, and coarsening or oblit- 
eration of the mucosal pattern, with flocculation of 
barium. 

Two cases illustrating the roentgen changes in de- 
ficiency states are presented. The first patient showed 
mild changes which improved upon therapy; in the 
second the changes were severe and apparently ir- 
reversible. 

The roentgen picture of avitaminosis is not specific. 
Gastro-lintestinal allergy may produce changes in in- 
testinal motility, demonstrable by x-rays, as may 
emotional disturbances. Hypocalcemia may affect 
the small bowel pattern, and altered intestinal motility 
has been described in diabetes insipidus and nephrosis. 
Patients with portal cirrhosis or an obstructive car- 
cinoma may also show an abnormal pattern. If the 
roentgenological changes are mild, they cannot be 
distinguished from normal variations, since no ex- 
tended series of complete small intestinal studies in 
normal subjects has been published. Modifications in 
the pattern even of the same patient may occur from 
time to time under the influence of emotional or other 


factors. Recent work has indicated, furthermore, that 
the healthy child may normally show a "deficiency 
pattern.” 

Ill spite of these obvious limitations to the depend- 
ability of the "deficiency pattern” as a criterion of 
vitamin B deficiency, the authors believe that patients 
with "functional” gastro-intestinal disorders in whom 
such a pattern is demonstrable should be given a trial 
of vitamin B therapy. This should be in the form of 
yeast by mouth and crude liver extract parenterally, 
with supplemental use of other components of the 
vitamin B complex. 

A useful bibliography is appended. 

Stephen N. Tager, M.D. 

Annular Pancreas. A Tabulation of the Recent 
Literature and Report of a Case. Bert E. Stofer. 
Am. J. M. Sc. 207: 430-435, April 1944. 

The incidence of annular pancreas is approximately 
one in every 2,500 autopsies. Less than 50 cases had 
been reported up to 1943. A new case, the third from 
the author’s hospital, is here recorded. 

A psychotic white male, aged 62, had been vomiting 
several times daily for six months prior to admission. 
Roentgen examination revealed an abnormality of the 
second portion of the duodenum which was interpreted 
as being due to a diverticulum. At autopsy an annular 
pancreas was found, causing an hour-glass deformity of 
the duodenum. The ring of pancreatic tissue was com- 
plete, although a small part was composed of fibrous 
tissue. As is usual in this condition, there was no ap- 
parent connection between the main pancreatic duct 
and the duct of the annular portion. This supports the 
theory that annular pancreas is an abnormal develop- 
ment of the ventral pancreatic anlage rather than a lo- 
calized hypertrophy of a normally formed pancreas. 
Other congenital malformations, especially in the gas- 
tro-intestinal tract, are frequently associated . Cerebral 
malformations were found in the author’s patient. 

This case is the third of the seven reported in the past 
ten years in which an erroneous diagnosis of duodenal 
diverticulum was made. Usually the second and third 
portions of the duodenum are involved. A constric- 
tion at the involved site is the usual deformity. 

Benjamin Copleman, M.D. 

Clinical Value of Cholangiography. Dean Macdon- 
ald. Can. M. J. 50: 349-351, April 1944. 

X-ray study of the biliary ductal system with the aid 
of a contrast medium is of value in obtaining informa- 
tion concerning calculi, strictures, and biliary fistulae. 
The author prefers diodrast 35 per cent, although a 17.5 
per cent solution may be employed in thin patients. 
Hippuran was found to give too faint a shadow, while 
lipiodol was too heavy and thick, tending to “blot out” 
small calculi. 

For delayed or postoperative cholangiography, the 
diodrast solution is heated to body temperature. After 
the withdrawal of bile, 3 to 10 c.c. of the solution, de- 
pending on the size of the common duct, are injected 
slowly into the drainage tube and barbotaged into the 
duct and radicals, with care not to introduce any air. 
The procedure is best done with the patient in the 
Trendelenburg position. Morphine (gr. 1/6) is some- 
times given fifteen minutes or half an hour before the 
first film is made to increase the resistance of the sphinc- 
ter of Oddi and prevent too rapid emptying. 
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Several exposures are made until filling is complete. 
The patient is then placed flat or in a reversed Trendel- 
enburg position and given amyl nitrite inhalation. 
Three exposures are then made at intervals of thirty 
seconds, two minutes, and ten or fifteen minutes. If 
the gallbladder is still in situ, the patient should be ro- 
tated to prevent obscuring of the ducts by its shadow. 
Good emptying of the duct system does not exclude the 
presence of calculi, since a stone may be present without 
causing obstruction. 

Roentgen examination during operation, or imme- 
diate cholangiography, is regarded by the author as the 
method of choice, at least theoretically, although in his 
experience it has not yielded the good results reported 
by others. It is especially valuable for the determina- 
tion of residual calculi and in secondary operations 
where scarring and adhesions make digital examination 
of the common duct difficult. 

Lester M. J. Freedman, M.D. 


THE PERITONEUM 

Post-Operative Pneumo-Peritoneum. J. E. Bannen. 
Brit. J, Radiol. 17: 119-121, April 1944. 

Pneumoperitoneum occurs to some degree after every 
laparotomy, the air usually being absorbed within seven 
days. With the patient in Fowler’s position, the free 
air rises to the siibdiaphragmatic regions and is demon- 
strated roentgenographically as an aerated space 1 or 
2 inches in depth, separating the diaphragm from the 
liver and stomach. Frequently the upper pole of the 
left kidney can be clearly seen through the air-filled 
cupola of the left diaphragm. The clinical signs are 
lew: cough, chest pain, and perhaps respiratory embar- 
rassment, but these are not typical. 

There are two probable causative factors of pneumo- 
peritoneum following operation: the opening of the 
peritoneal space to air and the habit of many surgeons 
of pulling the abdominal wall up when putting in the 
last sutures, thus increasing the air content of the ab- 
domen, Larger quantities of air are found after pelvic 
operations. 

Pneumoperitoneum may be responsible for certain 
postoperative pulmonary complications, as it adds to 
the einbarrassment of the already handicapped respira- 
tion. This is particularly true when the patient is in 
the howler posiuon. So-called "gas pains” may be due 
to excessive air in the peritoneal cavity. 

In making the diagnosis by x-ray, subdiaphragmatic 
abscess must he differentiated. This is usually uni- 
lateral , it may show a fluid level and an inflammatory 
zone in the adjacent lung. 

Syd.nev J. Hawley, M.D. 

THE SKELETAL SYSTEM 

Neurofibromatosis of Bone. Murray M. Friedman 
Ann J. Roentgenol. 51: 623-630, May 1944, 

Xeurofibromatosis is characterized by a prolifera- 
tion of the tissues composing the peripheral nerves, 
including both the axis cylinders and their sheaths 
The overgrowth may take place along the course of the 
nerx-e, produce a general thickening of the nerves, or in- 
volve their peripheral terminations. Brooks and 
Lehman (Surg., Gymec., & Obst. 38: 587, 1924. Abst 
in Radiology' 3: 455, 1924) attribute the bone changes 
in this disease to the development of a neurofibroma in 


one of the periosteal nerves. As the tumor enlarges, 
pressure is exerted on the bone cortex, causing erosion 
and pit formation. These depressions are filled with 
neurofibromatous tissue. In the roentgenogram they 
sometimes take on the appearance of cysts and at times 
a thin shell of cortex covers the fibrous tissue. No ac- 
tual infiltration of the bone substance by neurofibroma- 
tous tissue has been demonstrated. The disease is 
considered to be hereditary in character. Nqrgaard 
(Acta radiol. IS: 460, 1937) is of the opinion that dif- 
ferences in the length of bones can be accounted for on 
the basis of an embryonal defect, while Moore (J. 
Bone & Joint Surg. 23: 109, 1941) finds strong evidence 
that overgrowth is the result of a segmental relationship 
between the affected nerve and the bone. Scoliosis is 
found frequently in neurofibromatosis. This is a ky- 
phoscoliosis, the usual site of which is the lower portion 
of the thoracic spine. 

Four cases of neurofibromatosis with bone involve- 
ment are presented. Two shoxved pedunculated tumors 
of the skin. In one kyphosis was the principal bony 
abnormality. In another there xvere defects in the 
skull, scoliosis of the spine with erosion of the fifth lum- 
bar segment, shortening of one leg, and widening of the 
tibial shaft by the formation of irregular cortical and 
subperiosteal new bone. The third case was a local- 
ized form involving the mandible. In a fourth patient 
there xvas unilateral involvement of the left half of the 
pelvis and bones of the loxver extremity by an osteo- 
sclerotic process. The lower end of the femur was 
widened. The cortex of the shaft was thickened and 
there xvere cyst-like areas at the lower end of the shaft. 
The cortex of the tibia was thickened. This patient had 
a definite asymmetry of the face, body, and limbs. 
Neurofibromatous tissue was demonstrated in the 
marroxv cavity of the femur, which suggests that ner- 
vous tissue must be present in bone marrow. Sclero- 
sis of bone in the femur and tibia was thought to have 
been caused by neurofibromatous tissue in the marrow 
cavity as microscopic examination of the cortical bone 
showed no recognizable changes. 

Clarence E. Weaver, M.D. 

Symposium on Low Back Pain. Spondylolisthesis 
Analysis of 59 Consecutive Cases. Guy A. Caldwell. 
Ann. Surg. 119: 485-494, April 1944. 

While the author entitles his paper "Spondylolisthe- 
sis,” he includes not only cases of forward slipping of 
the vertebra but also those defects of the neural arch 
in xvhich slipping is not demonstrable (prespondylolis- 
thesis or spondylosis). As indicative of the frequency 
of these conditions as a cause of low back pain, he re- 
ports that, of 152 patients with the latter complaint, 
10 per cent were found to have neural arch defects, 
while among 82 from the same group who were referred 
for orthopedic study after other causes had been ruled 
out, 18 per cent had spondylolisthesis or spondylosis. 
The present report is based on a series of 59 cases seen 
in a period of twenty-txvo months. Twenty-seven of tlie 
group gave a history of trauma. 

The physical findings in spondylolisthesis and spon- 
dylosis vary. Typical shortening of the back, promi- 
nence of the buttocks and iliac crest, and abrupt step- 
ping-ofl of the spine at the level of the spinous process 
of the fifth lumbar vertebra are present only in spondy- 
lolisthesis of grades III and IV. In none of the author s 
series, which included only cases of spondylosis an 
spondylolisthesis of grades I and II, was displacement o 
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the vertebra sufTicient to be recognized by inspection or 
palpation. 

The diagnosis of these earlier cases is dependent upon 
the roentgen cxaniination. This demands the most 
painstakitig technic, with at least three views as a rou- 
tine; (1) a direct anteroposterior view; (2) a true 
lateral view focused on the fifth lumbar vertebra; (3) 
a 35-degree anteroposterior view with the rays directed 
toward the head and centered between the sacrum and 
the fifth lumbar vertebra. For the confirmation of uni- 
lateral defects, a -IS-dcgrce oblique lateral film may also 
be required. 

Of the author’s 59 patients, 16 had spondylosis, and in 
9 of these the defect was unilateral. Of the 43 cases of 
spondylolisthesis, 37 were of grade I and 6 of grade II. 

The symptoms of spondylolisthesis have been attrib- 
uted by most observers to progressive displacement of 
the vertebral body with consequent dragging upon the 
supporting muscles, ligaments, and nerve roots, though 
some few question this view. The author is among the 
latter group . He believes that progressive narrowing of 
the intervertebral disk with degenerative changes in the 
disk and proliferative bone changes in the neighborhood 
of the intervertebral foramina may explain all of the 
symptoms and signs generally seen. 

Operative treatment, consisting in spinal fusion of 
various types, has in general been regarded as the most 
effective treatment. The author believes that conserva- 
tive measures are worthy of more consideration. 
Among 23 of his series in which treatment consisted in 
the application of a brace or corset, without operation, 
the results after ten to eighteen months were “good” 
in 7, i.c., the patient was relieved of pain while wearing 
the support and was able to perform light work; “fair” 
results were obtained in 12 (partial relief of pain only) . 
Eight cases were treated by spinal fusion, with good re- 
sults in 3 and fair in 1. The author favors a simplified 
type of operation, consisting in fusion of the lumbo- 
sacral articulation alone rather than an attempt to 
establish a bridge from the third lumbar vertebra to 
the sacrum with a bone graft. One case is reported in 
which there was sciatic pain, found to be due to incar- 
ceration of the nerve root in proliferated bone. From 
observation of this case it is concluded that when spon- 
dylolisthesis is associated with sciatic pain and roent- 
genograms reveal a narrow lumbosacral disk with mar- 
ginal hypertrophic changes, the nerve root shoidd be 
explored and decompressed when necessary. 

The other paper in this Symposium, preceding that 
by Caldwell, is by Walter E. Dandy, who favors com- 
plete or essentially complete removal of the affected 
disks. An interesting Discussion follows (pp. 494- 
497). V. A. Lookanoff, M.D. 

Diagnosis and Treatment of Spondylitis. A. Raff. 
South African M. J. 18: 98-100, March 25, 1944. 

The author classifies spinal arthritis in three broad 
groups. These are (1) spondylitis ankylopoietica, (2) 
rheumatoid spondylitis, and (3) spondylitis osteo- 
arthritica. 

Of the three types ankylosing spondylitis or spondy- 
litis adolescens (Scott) is considered the most impor- 
tant. It attacks young and athletic men ; the onset is 
slow and progressive and can be recognized five to seven 
years before the spinal symptoms have developed; 
it is amenable to treatment and arrest in its early 
stages. The first radiographic change is decalcification 
of the bones of the lumbar spine and pelvis. Clini- 


cally this corresponds to the stage of "wandering pains.” 
Later there are obliteration and sclerosis of the pos- 
terior and anterior fissures of the sacroiliac joints, scle- 
rosis usually being a sign of high resistance. Subse- 
quently pain and stiffness of the spine become constant 
features, and the radiographs show the characteristic 
changes of ankylosis of the spinal segments. The degen- 
erative changes in the sacroiliac joints occur five to 
seven years before spondylitis. These constitute the 
“prespondylitis” of Scott, who maintained that if wide 
field x-ray therapy consisting of fractionated doses of 
60-100 r, 1-3 mm. A1 filtration, and 100-130 kv.p., is 
administered, the process can be arrested. 

Rheumatoid spondylitis, which is of infectious origin, 
affects mainly women between the ages of twenty and 
forty. It is secondary to rheumatoid arthritis else- 
where. Women at the menopause complaining of pain- 
ful “rheumatic back” and symmetrical swelling of the 
knees and small joints of the hands and wrists present 
diagnostic problems. They may be aided by intramus- 
cular injections of ovarian extracts, but the author 
finds that this is often not enough. He advocates the 
infiltration of the painful areas with a local anesthetic, 
along with cither local or wide field x-ray therapy for 
the obstinate cases. 

Spondylitis of the osteo-arthritic type is a disease of 
advancing years and is more common in men. Osteo- 
phytes and exostoses with narrowing of the interverte- 
bral spaces are a common finding. The sacroiliac 
joints are not involved. 

Radiographs of the hands and sacroiliac joints, along 
with the blood sedimentation rate, are valuable in es- 
tablishing the differential diagnosis and useful as a 
guide to the progress of the case and the response to 
treatment. E. W. Godfrey, M.D. 

Lateral Rupture of the Intervertebral Discs: A Com- 
mon Cause of Shoulder and Arm Pain. R. G. Spurling 
and Wm. B. Scoville. Surg., Gynec. & Obst. 78: 350- 
358, April 1944. 

The authors give an able discussion of the clinical 
syndrome associated with lateral rupture of the cervical 
intervertebral disks, basing their observations on a re- 
view of the literature and on direct study of 12 cases 
proved by operation at the Walter Reed General Hos- 
pital. 

The cervical canal is more completely filled with 
nervous tissue than either the dorsal or lumbar spine; 
consequently, any intraspinal mass in that region 
causes early symptoms of pressure. Moreover, the 
cervical nerve roots emerge from the dura at right 
angles and lie immediately over the intervertebral 
disks so that a lateral protrusion of a disk may com- 
press the root directly against adjacent structures with- 
out much damage to the spinal cord itself. The fact 
that the intervertebral foramina in the cervical region 
are relatively shallow in their anteroposterior diameters 
makes the roots especially vulnerable to pressure from 
small bony spurs or lateral herniations of the nucleus 
pulposus. 

The points of greatest strain in the cervical spine are 
at the fifth and sixth interspaces, and the disks are 
frequently narrowed at these levels. Associated with 
these narrowed disks may be roentgenologic evidence of 
localized arthritis, but many patients with such x-ray 
findings have no symptoms referable to the neck or 
arms. 

A history of injury is more frequent in cases in which 
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the ruptured disk produces actual cord compression 
than with small laterally placed lesions which cause 
only arm and shoulder pain. Degenerative processes 
may play an important part in formation of the lesions, 
as is indicated by the frequent presence of spurs and 
narrowing of the disks. 

Pain and stiffness of the neck are usually the first 
symptoms and sometimes are of short duration. The 
sites of maximum pain are the base of the neck, tip of 
the shoulder, the arm down to the elbow, and the hand. 
The pain is often made worse by sudden movements or 
straining, and may be relieved by change of position. 
Numbness of the hand with weakness of the whole arm 
is frequently noted. Numbness and tingling of the 
hand may be recurrent, without any loss of sensation ex- 
cept in severe and prolonged cases. Pressing on the top 
of the head, tilted toward the affected side, may demon- 
strate or aggravate the symptoms described. Muscular 
weakness, usually of the biceps or triceps, may be pres- 
ent, and the tendon reflexes of these muscles may be 
weak or absent. There may be spinal tenderness at the 
site of the lesion and pressure there may reproduce the 
symptoms. 

Neoplastic or inflammatory lesions of the cervical 
spine, or neoplasms arising in the nerve roots them- 
selves, may give rise to a similar train of symptoms. 
Compression by the scalenus anticus of the lower por- 
tion of the brachial plexus, with or without cervical 
rib, is commonly confused irith a ruptured cervical 
disk. In the former instance, however, the nerve pain 
and paresthesias are referred to the ulnar distribution 
of the eighth cervical and first thoracic instead of the dis- 
tribution of the sixth or seventh cervical nerves, and 
since ruptured disks rarely occur below the level of the 
sixth interspace this serves as a means of differential 
diagnosis. In disk cases, furthermore, there is no evi- 
dence of compression of the subclavian artery. In 
doubtful cases compression of the neck by fle.\ion to- 
ward the affected side with pressure on the head, as pre- 
viously suggested, will bring out the characteristic 
symptoms of a disk lesion. 

Lateral cervical spine films show narrowing of the 
intervertebral space, if present, and the oblique films 
bring out narrowing of the foramina and the presence 
of osteophytes. Pantopaque myelography is an accu- 
rate diagnostic procedure, satisfactory results being ob- 
tained following the injection of 6 c.c. of the opaque 
medium. 

In minor cases conservative treatment may be con- 
sidered, but if muscular atrophy or marked sensory loss 
is present in the arm, even though no signs of cord com- 
pression are present, prompt operative measures are 
indicated in order to prevent permanent damage to the 
cervical cord. Mild cases may be treated by a period of 
bed rest nith halter traction, followed if necessary by 
use of a cervical collar support . Unless relief is obtained 
in three or four days, more radical measures will 
probably be necessary. Manipulation of the cervi- 
cal spine in these cases is a dangerous procedure. Surgi- 
cal treatment consists of removal of the herniated nu- 
cleus, together 4vith any spurs which may be present. 
All of the authors’ 12 patients were relieved of their 
symptoms within two weeks following operation and 
when completely healed were returned to military serv- 
ice without disability. 

At the Walter Reed General Hospital one case of 
cervucal disk rupture is found to 12 cases of lumbar disk 
rupture, but as clinical knowledge of the cervical lesion 


becomes more widely applied this proportion is likely 
to change. The majority of patients with cervical 
disk lesions ivere over forty years of age, but age seemed 
of little significance in the lumbar cases. Only 16 per 
cent of the cervical cases gave a history of trauma, while 
in the lumbar group 60 per cent gave such a history. 
Pain and paresthesias radiating from the neck into the 
shoulder, arm, and hand, and exaggerated by the neck 
compression test, were found in all the patients with 
cervical lesions. In every instance the site was at the 
5th or 6th cervical level. In one patient both the 5th 
and 6th disks were affected. 

DeWayne Townsend, M.D. 

Posterior Herniation of the Intervertebral Disc: An 
Analysis of 65 Cases. Wm. T. Peyton and Jules D. 
Levin. Minnesota Med. 27: 263-272, April 1944. 

The authors stress the necessity for follow-up studies 
in cases of herniation of the intervertebral disk to de- 
termine the effects of operation on the symptoms and 
physical signs. They limit their study to cases involv- 
ing the lumbar spine. The periods of observation repre- 
sented vary from eighteen months to five and one-half 
years. The series includes 65 cases in which laminec- 
tomy was performed. 

The lesion occurs most frequently in the third, fourth, 
fifth, and sixth decades. In 60 to 77 per cent of cases, 
according to different authorities, there is a history of 
trauma. Outstanding among the physical findings are; 
loss of the lumbar curve; muscle spasm of the erector 
spinae group in the affected area; tenderness to deep 
pressure in the involved area ; positive response to sci- 
atic nerve-stretching tests; objective sensory changes. 

Roentgenologically, narrowing of the interverte- 
bral space may be demonstrable but this is not conclu- 
sive evidence of a herniated disk. Contrast material 
in the subarachnoid space is essential for definitive 
information, but this should be employed only after a 
careful neurologic examination. Lipiodol is the me- 
dium preferred; it should be removed after films are 
made. 

The authors state that in recent years they have come 
to prefer hemilaminectomy or partial hemilaminectomy 
in the treatment of disk lesions, though in very large 
or mid-line lesions, bilateral total laminectomy is indi- 
cated. Recurrence of a herniated disk at the same site 
or at another site has been reported. Spinal fusion may 
sometimes prevent such a recurrence. 

As to results, the authors found that backache was 
completely relieved in about 70 per cent of cases, and 
partially in another 20 per cent; sciatic pain, com- 
plained of in 96 per cent of the cases before operation, 
was present in only 27.5 per cent postoperatively; the 
lumbar curve was restored in about 34 per cent o 
cases; muscle spasm rvas relieved in about 70 per cent 
and root pain in an equal number. In other words, re- 
lief of major symptoms was obtained in something over 
two- thirds of the cases. Percy J- Delano, M.D. 

Neurosurgical Interpretation of Dermatome Hypal 
gesia with Herniation of the Lumbar Intervertebra 
Disc. J. Jay Keegan. J. Bone & Joint Surg. 26 . 23 

246, April 1944. . , 

From clinical and surgical experience u-ith herniatca 
lumbar intervertebral disks, the author has been a 
to outline definitely the dermatomes of the lover ex 
tremity. Contrary to the usual belief, each sensory 
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nerve has a distinct distribution, and its loss is definitely 
registered in the change in sensation along a detennin- 
ahlc region. 

The first sacral nerve, with an intraspinal length of 3 
to 4 cm., is the one most frequently involved, as a result 
of herniation of the fifth lumbar disk. Herniation of the 
disk compresses this nerve between the ganglion below 
and the union with the main dural canal above, and 
hence is not necessarily demonstrable in a myelogram. 
The herniating disk first elevates and stretehes the pos- 
terolateral portion of the posterior longitudinal inter- 
vertebral ligament, which may explain the early ache 
or pain in the lower back. The first contact with the 
nerve root is on the anterior portion, where the motor 
fibers are located, but it is the subsequent compression of 
the posterior aspect of the nerve against the ligamentum 
flarnim or lamina which probably accounts for the sen- 
sory changes. The fact that the most dorsal sensory 
fibers of the root arc those of the dorsal primary divi- 
sion supplying the mid-gluteal region and the sacro- 
iliac ligament probably explains the constant gluteal 
pain in these cases and their confusion with sacroiliac 
disease. 

When this nerve root has been compressed long 
enough or severely enough to produce subjective numb- 
ness, or loss of ankle jerk, there can usually be outlined 
a continuous strip of hypalge.sia extending from the 
little toe to the upper sacral spine, with a small area of 
analgesia on the lateral border of the foot or on the pos- 
terolateral calf. This dermatome hypalgesia can be 
outlined sharply and is constant in its location ; hence 
it is diagnostic for first sacral nerve-root loss, whatever 
the cause. It includes only the little toe; does not 
include the heel; covers the external malleolus; ex- 
tends up the posterolateral calf, knee, and thigh, with 
its medial border about at the posterior mid-line; then 
curves slightly outward over the buttock and mid-glu- 
teal region to the upper sacral spine, where it stops 
sharply at the mid-line. When this complete derma- 
tome hypalgesia is present, the ankle jerk usually is 
absent. Lesser degrees of compression of the first sacral 
nerve root may show the dermatome hypalgesia in only 
the foot and leg, with the ankle jerk only reduced or 
varying with use of the leg. 

Herniation of the fourth lumbar disk, with compres- 
sion of the fifth lumbar root, is difficult to diagnose be- 
cause there is no reflex loss and the sensory changes are 
not easily found. The characteristic hypalgesia in- 
volves the dorsum of the foot including the three middle 
toes, the anterolateral leg, lateral knee and thigh, curv- 
ing around the buttock to the spine at the lumbosacral 
junction. In addition, there is a wedge-shaped area on 
the sole, from the three middle toes, over the lateral 
heel, to the Achilles tendon. 

Compression of the fourth lumbar nerve root is less 
common. The dermatome includes the great toe and 
medial aspect of the foot, the anteromesial aspect of 
the leg, the patella, and anterolateral aspect of the 
thigh. 

The other dermatomes in this region have not been 
ivell established. 

In the author’s series of 185 cases, first sacral derma- 
tome hypalgesia was found in 116 and the site of the 
lesion was verified operatively in 64; fifth lumbar der- 
rnatome hypalgesia was observed in 47 cases and the 
site of the lesion was verified in 22. The corresponding 
figures for compression of the fourth lumbar nerve root 
were 19 and 11. 


Charts are presented defining the areas of sensory 
nerve distribution in the lower extremities, and the 
clinical and surgical aspects of low back pain are dis- 
cussed. John B. McAneny, M.D. 

Observations on the Regeneration of the Semilunar 
Cartilages in Man. I. S. Smillie. Brit. J. Surg. 31: 
.398-^01, April 1944. 

Extirpation of a meniscus in animals is invariably 
followed by replacement by a new structure which re- 
sembles the normal cartilage in shape and appearance 
but is composed entirely of fibrous tissue. There are 
seven recorded cases of proved regeneration of a menis- 
cus in man. In a series of 600 meniscectomies per- 
formed during the past three years, 14 patients were 
subjected to a second operation because of recurrence 
of symptoms. The following observations are based 
on these cases. 

When the entire meniscus is excised, a new one grows 
in from the parietal synovial membrane, having much 
the same form and general appearance as the normal 
structure. A regenerated meniscus is recognized by its 
dense attachment to the capsule and by the fact that it 
is thinner and narrower than the normal. It is com- 
posed almost entirely of fibrous tissue. 

In those cases in which only the anterior portion of 
the meniscus is removed, the excised portion is replaced 
by fibrous tissue. The junction of the regenerated horn 
with the original posterior horn and the difference in 
color and width are clearly demonstrated in the au- 
thor’s illustrations. These observations point to the 
advantages of total over partial meniscectomy. "The 
most perfect replica possible follows total meniscec- 
tomy.’’ 

Five cases are reported in which a regenerated menis- 
cus had been torn. Such lesions are rare because of the 
density of attachment of the regenerated tissue to the 
capsule and the consequent reduction in mobility. In 3 
cases the anterior cruciate ligament was found to be 
divided and in the remaining 2 cases the anterior cru- 
ciate ligament, the collateral ligaments, and the capsule 
were extremely lax. It is significant that in all 5 cases 
lesions of structures concerned with maintaining the 
stability of the knee joint were demonstrated. 

Max Climan, M.D. 

Blastomycosis of the Skeletal System: Summary of 
67 Recorded Cases and a Case Report. Paul C. Colonna 
and Thomas Gucker, 3d. J. Bone & Joint Surg. 26: 
322-328, April 1944. 

This article reviews the reported cases of blastomy- 
cosis of bone and adds another to the literature. Roent- 
genographically the bone changes suggest an ordinary 
osteomyelitis. No characteristic feature is presented. 
The condition is usually fatal, with a recorded mortal- 
ity rate of about 89 per cent. Iodides and sulfadiazine 
did not seem to control the disease. 

John B. McAneny, M.D. 

Pyogenic Coxitis: I. End-Results and Considera- 
tions of Diagnosis and Treatment. Paul H. Harmon 
and Carroll O. Adams. Surg., Gynec. & Obst. 78: 
371-390, April 1944. 

The aim of the authors is the determination of those 
factors which lead to best functional results following 
suppuration in the hip joint. A study was made of the 
end-results of suppuration in 147 hips in 132 patients of 
all ages. 
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Cases were divided into three age groups: (a) below 
four years, (6) four to twelve years, (c) above twelve 
years. The modification of the architecture of bone 
about the hip by infection, which in turn is the key to 
hip stability, is the most important factor in determin- 
ing the final result. Variations are described in each 
age group, but in general those from four to twelve 
years showed the poorest results. The amount of bone 
remaining in the quiescent stage is influenced by the ex- 
tent of the original embolic infection and the type of 
treatment employed, especially its efficiency in prevent- 
ing dislocation, pressure within the joint, and further 
loss of bone by pressure and pathological ftacture. 

Early diagnosis is desirable. Aspiration of the hip 
joint with or without arthrotomy is the only method of 
establishing this in doubtful cases and is confirmatory in 
typical cases. Diagnosis by aspiration is often possible 
long before roentgenograms show a bony focus. On 
the other hand, by the second or third day of the acute 
illness there may be roentgen signs of dislocation due to 
the accumulation of suppurative products within the 
joint capsule. 

Following aspiration and/or arthrotomy, traction is 
usually preferred to plaster. Traction tends to reduce 
dislocation when present, prevents surface erosion of 
the bony cortex or pathological fracture, and allows 
fibrous tissue to fill in any defects in the articular carti- 
lage. The location of the initial lesion has prognostic 
significance. If it is in the neck of the femur, necrosis 
of all or part of the femoral head, with or without path- 
ological fracture of the neck, is seen. Initial lesions in 
the femoral head were not observed. When the osteo- 
myelitic focus is in the bones of the pelvis, the joint is 
more often spared. 

Sulfonamides are useful. It is pointed out, however, 
that the essential osseous picture following suppuration 
is not changed but modified in the direction of lessened 
virulence. The surgeon can await the evidence of local- 
ization of the osteomyelitis in roentgenograms with less 
danger of joint and other complications when these 
drugs are employed. 

The authors conclude that a relatively benign course 
of the disease is seen (a) in the very young and in per- 
•^ons beyond the age of fifteen, in whom bone involve- 
ment is often restricted in extent; (b) in other age 
groups where the bone lesion is small or non-existent; 
(c) in cases where early arthrotomy and prolonged and’ 
continuous traction arc employed. The greatest dis- 
ability appeared in cases following massive osteo- 
myelitis. A movable hip stabilized in the primary ace- 
tabulum is more desirable than an ankylosed hip unless 
such motion is accompanied by pain. Loss of leg length 
is chiefly due to dislocation of the hip and bone loss. 

Roentgenograms with accompanj'ing case histories 
illustrate this report. Stuart P. Barden, M.D. 


Pyogenic Coxitis: II. Indications for Surgical Treat- 
ment in Residual and Chronic Stages and End-Results 
of Reconstruction in 53 Patients. Paul H. Harmon and 
Carroll O. Adams. Surg., Gynec. & Obst. 78; 497-508 
May 1944. 

In this paper the authors review the results of 83 
reconstructive surgical operations for residual defor- 
mities or other chronic disorders of the hip, performed in 
53 of the patients in their original scries (see preceding 
abstract). Just when such procedures should be under- 
taken depends directly upon the patient's age at the 


onset of the acute phase and the rapidity and effective- 
ness of control of the initial suppuration. 

Measures to eliminate discharge from draining si- 
nuses that promise not to clear otherwise can be under- 
taken in a few months after subsidence of the acute 
phase. The first step is the discovery of the cause of 
the continued drainage, and for this purpose roentgen- 
ography and injection of the sinus tracts with .opaque 
materials are the most satisfactory procedures. The 
most common causes are sequestra, epithelialized si- 
nuses, and chronic bone abscesses. For their correction 
the authors employed sequestrotomy for all or a por- 
tion of the femoral head, radical excision of the ilium, 
or hip joint disarticulation. These procedures carried 
out on a single damaged hip gave satisfactory results in 
80 per cent (average) of the 20 cases in which they were 
applied. 

Malposition of the fused hip should not receive sur- 
gical atteirtion until after the approximate age of 
twelve or thirteen years, unless the malposition is 
grossly exaggerated, and in this event later correction 
will usually be required. In general, surgical stabiliza- 
tion of slightly movable hips and positional correction 
in those already naturally ankylosed by the acute dis- 
ease yield better permanent results in terms of painless 
extremities serviceable in weight-bearing than arthro- 
plastic attempts to secure a movable hip. 

For the equalization of leg length, the bone shortening 
operations were found to give uniformly satisfactory re- 
sults. Epiphyseal arrest procedures were not in general 
successful. This is attributed to the fact that they were 
performed chiefly on adolescent girls, at a time when 
it was not appreciated that longitudinal growth of the 
long bones in girls often ceases at eleven to thirteen 
years of age. While better results might be expected in a 
properly selected series, the authors consider the bone- 
shortening operation the procedure of choice. 

The least satisfactory end-results were those in pa- 
tients with bilateral deformities from acute involve- 
ment of both hips. Since these patients were seen 
before the modern era of arthroplasty, however, little 
in the way of treatment was attempted. 

Like the earlier paper, this is illustrated by good 
roentgenograms. 

Cause of Discrepancy in Length of the Limbs Follow- 
ing Tuberculosis of the Hip in Children. Arrest of 
Growth from Premature Central Closure of the Epiph- 
yseal Cartilages about the Knee. Gerald G. Gill. 
J. Bone & Joint Surg. 26: 272-281, April 1944. 

The retardation of bone growth in the lower extrein 
ity following tuberculosis of the hip is shown to be due 
to early closure of the epiphysis in the lower femur or 
upper tibia or both. This is best seen in roentgenograms 
of the knee, where a bony lock between the epiphysis 
and diaphysis occurs at or near the center of the carU 
lage plate. Multiple striations arc seen to cross tins 
region. In the lower femur the epiphyseal line fo^s 
an inverted V and the bicondylar notch is deeper t lan 
on the normal side. In the upper tibia the line o 
epiphyseal union is flattened or forms an uprig ' > 

the tibial spine is underdeveloped and the ^rtmu 3 
surface sometimes becomes saucer-shaped. 
changes persist throughout life but may be mociic 
by added arthritic changes. The fibula may con m 
to grow, becoming longer than the tibia and even o 
ing. 
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Tlierc is >io evidence that the tuljerculous process is 
the cause of premature epiphyseal closure. This is be- 
lieved to be due to immobilization followed by dccalci- 
ficatiou of the bone, with softening of the cancellous 
portion, which may become almost fluid. With the ap- 
plication of pressure the membrane ruptures and union 
follows between the epiphysis and diaiihysis. 

The extremities should be measured at frequent in- 
tervals and changes should be sought in the roentgeno- 
grams of the bones, so that the opportune time may be 
chosen for institution of corrective measures. 

Six case reports arc presented, and several roentgeno- 
grams arc reproduced to demonstrate details. 

John B. McAneny, M.D. 

Periarthritis of the Shoulder Joint. Arthur Steind- 
ler. J. Iowa M. Soc. 34: 1.14-138, April 1944. 

Periarthritis of the shoulder joint most frequently 
involves the structures of the floor of the bursa. Tears of 
the tendon arc followed by degenerative changes, which 
in turn may be succeeded by the deposition of lime 
salts. These calcareous deposits may perforate into the 
bursa itself, forming visible accumulations. Most often 
they come from the supraspinatus tendon, but they 
may al .o arise from the infraspinatus, teres minor, or 
even the subscapularis tendon. Tears may be either 
complete or incomplete. A “frozen shoulder” may re- 
sult from an extensive tendinitis of the entire cuff with 
subsequent adhesions, or a primary villous bursitis may 
develop. 

Radiographically there may be ostco-arthritic 
changes in the grea'er tuberosity, with the formation of 
subchondral cysts and eburnation at the points of in- 
sertion of the tendons. 

Clinically the process may be classified as a com- 
plete rupture of the tendon, incomplete rupture of the 
supraspinatus muscle, or bursitis. 

Conservative treatment, comprising fixation in a 
splint or cast, physiotherapy, or roentgen therapy, is 
used in (a) acute cases, (6) spasmodic cases, (c) cases 
wth solitary adhesions, and (d) the infrequent case of 
spontaneously disappearing deposits. There are three 
additional measures applicable with advantage in the 
early stages. These are novocaine infiltration, needle 
lacerations of the calcified tendon, and injection or irri- 
gation of the bursa. 

Cases requiring operative treatment are; (a) ad- 
hesive bursitis with broad adhesions, (b) chronic non- 
adhesive bursitis with thickening of the surface of the 
bursa, (c) tendinous tears that do not undergo spon- 
taneous repair. In cases of supraspinatus tears with 
or without calcified deposits, the author reports good 
operative results in 80 per cent. Excision of the bursa 
produced good results in only 50 per cent of those thus 
treated. In neither instance is the total number of 
cases given. E. W. Godfrey, M.D. 


Fractures of the Carpal Scaphoid Bone in Industry 
and in the Military Service. M. G. Henry. Arch. 
Surg. 48: 278-283, April 1944. Also in Mil. Surgeon 
95: 199-205, September 1944. 

Fracture of the carpal scaphoid is readily missed. 
It leads to pain and disability, offers a perplexing prob- 
lem to the physician and is of industrial and military 
significance. In a five-year survey of an industry of a 
hazardous nature only 12 cases were diagnosed by 
the author, yet in four months at a large naval embark- 


ation and receiving base he found 22 cases. All of the 
latter group were the result of falling on the hand during 
rigorous exercise maneuvers. 

All wrist sprains not showing progress in a week 
should be examined radiographically, until the hand 
in extreme ulnar deviation at the wrist joint. Com- 
plete fracture through the middle to inner third with 
any degree of displacement should be treated by 
excision, as the damage to the circulation usually pre- 
vents union, and a better functional result is thus se- 
cured. For crack fractures immobilization, diathermy, 
whirlpool baths, and passive and active motion are in- 
dicated. Comminuted fractures of the outer third 
should be treated by excision of the fragments only, the 
main piece of bone being left. Dislocations and crush- 
ing injuries require complete removal of the scaphoid. 
In the five-year industrial survey, non-union was ob- 
served in 25 per cent of the cases; in the larger group of 
military cases the percentage was 32. Early excision 
led to excellent functional results. 

[While the technic favored by the author for roent- 
gen demonstration of the scaphoid is good, there are 
others which should not be neglected. The abstractor’s 
experience is that crack fractures will not infrequently 
be demonstrated on only one of a number of technically 
good views of the scaphoid, and when there is a question 
several positions rather than any one would seem to be 
indicated.) Lewis G. Jacobs, M.D. 

Fracture-Dislocation of the Base of the Fifth Meta- 
carpal Bone. Bryan C. Murless. Brit. J. Surg. 31: 
402-404, April 1944. 

Dislocations of the 6th metacarpal without as- 
sociated dislocations of the other bones of the hand are 
rare. A case is described in which there was little clini- 
cal evidence to suggest the nature of the injury. Ra- 
diographic examination showed the base of the 5th 
metacarpal displaced forward and toward the radial side. 
A small detached fragment of bone was noted lying to 
the medial side of the rvrist. This was demonstrable 
only in the anteroposterior view taken in supination. 

Seven similar cases are reported from the literature. 
The detached fragment was demonstrable only in those 
cases examined roentgenographically with the wrist in 
supination. The fragment is most likely detached from 
the base of the 5th metacarpal. If manipulation is un- 
dertaken immediately or within a reasonable time, the 
dislocation may be successfully reduced and maintained 
in position. In the author’s case' reduction of the dis- 
location was successfully carried out six hours after the 
injury. Max Climan, M.D. 

March Fractures of the Tibia and Femur. Samuel E. 
Proctor, Thomas A. Campbell, and Martin Dobelle. 
Surg., Gynec. & Obst. 78: 415-418, April 1944. 

A series of 1 femoral and 7 tibial march fractures is 
reported, including an example of bilateral march frac- 
ture of the tibias, the fourth to be reported. 

These cases were seen at an army station hospital. 
In cases involving the tibia the presenting symptom 
was pain in the upper tibia, coming on during strenuous 
exercise and followed by lameness. The only abnormal 
laboratory findings of note were the consistently low- 
ered serum calcium levels and slightly elevated serum 
phosphorus levels. 

Calcium therapy and immobilization casts were not 
used. Treatment consisted in physiotherapy and ces- 
sation of all strenuous exercise. 
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proved to be a tuberculoma. The ureter showed in- 
flammatory change but no tubercles. 

J. Francis Mahoney, M.D. 

Diverticulum of the Female Urethra. John G. Men- 
ville and Joseph D. Mitchell, Jr. J. Urol. SI: 411— 
423, April 1944. 

Menville and Mitchell review the 69 previously re- 
ported cases of diverticulum of the female urethra and 
report 11 cases of their own. Many causes are suggested 
for these, the most common in the opinion of the au- 
thors being trauma. Infection is the most frequent 
complication, occurring in almost every case. It is this 
that causes the majority of symptoms. The typical 
history is exemplified by intermittent attacks of dys- 
uria, frequency, partial incontinence, discharge of pus or 
a cloudy urine from the urethra, and urethral pain. 
The pathognomonic sign is a fluctuating mass which 
empties on pressure. 

Injection of the diverticulum through a catheter in 
the neck of the sac or urethrography will enable one to 
visualize the diverticulum roentgenographically. 

The authors feel that the treatment of choice is ex- 
cision of the sac. 

The roentgenograms used to illustrate the paper 
show the lesions clearly. John O. Lafferty, M.D. 

Importance of the Roentgen Examination in the 
Diagnosis of Adenoma of the Prostate. Athayde 
Pereira. Am, J. Roentgenol. 51: 600-613, May 1944. 

The substrate of adenoma of the prostatic urethra is 
an intense cellular hyperplasia of the submucous or 
suburethral glands, sometimes called Lendorf’s ac- 
cessory periurethral glands. These are of endodermal 
origin. The clinical forms of adenoma of the prostate 
are characterized by the solitary or combined growth of 
these cell groups. On the other hand, the prostatic 
glands properly so-called (of mesodermal origin) when 
aflected by tumoral new growth (adenoma) may cause 
enlargement of the organ with the same clinical mani- 
festations as total adenoma of the submucous glands. 
The direction of the growth from either source may 
be vesical, subvcsical, or perineal. At present the de- 
velopment of adenoma of the prostatic glands, properly 
speaking, is thought to have the same origin as that of 
tumors in general, while adenoma of the suburethral 
or submucous glands is thought to be due to a hormonal 
disequilibrium due to change of life. 

The technic of urethrocystography consists in first 
filling the bladder with the contrast medium for the pur- 
pose of showing its entire outline and then filling the 
whole of the urethra (15 to 20 c.c. of contrast medium). 
A roentgenogram is made exactly during the terminal 
part of the urethral injection. Films are made in lat- 
eral oblique and anteroposterior positions. The con- 
trast medium used is a suspension of “luxobarium” 
(which has a barium sulfate base) in the proportion of 
60 gm. of powder to 100 c.c. of boiling water. The 
points to be considered in the roentgen diagnosis are: 
(n) the characteristics of the bulbar filling; (b) the 
form and relations of the membranous urethra to the 
adenoma; (c) the elongation, deformities, dilatations, 
and angulations of the prostatic urethra; (d) the ar- 
rangement of the “internal sphincter’’ in relation to 
the bladder cavity; (e) the configuration of the eleva- 
tions on the basal plane of the bladder; (/) the perfec- 
tion, the clearness, and the deformities of the outline of 
the bladder. 


In solitary middle lobe enlargement, the “internal 
sphincter” is directed forward, there is angulation of 
the prostatic urethra, and the nodule protrudes into 
the bladder back of the "sphincter.” If there are ac- 
companying lateral lobes with a subvesical or intra- 
vesical growth, there is a varying degree of elongation of 
the prostatic urethra. In the ventral lobe (rarely seen) 
the “sphincter” is turned upward, the tumor nodule 
protruding into the base in front of the “sphincter.” 
In total adenoma the lateral lobes in the profile roent- 
genogram project more or less into the base with equal 
or unequal growth of the two sides, the “sphincter” is 
turned upward, the image of the urethra is not elon- 
gated in the beginning but becomes increasingly elon- 
gated, broadened, and deformed as the adenoma nod- 
ules increase in size. 

This method of examination is contraindicated (o) 
following recent trauma from instrumental examina- 
tion; (6) in patients with acute or recent gonorrhea; 
(c) in the course of subacute adnexitis; (d) in the 
course of treatment of abscess of the prostate. Among 
other advantages of this examination, it shows the re- 
lation between an adenoma with subvesical growth and 
the parts of the membranous and bulbar urethra, giving 
a warning of the dangers of instrumentation, and it per- 
mits of differential diagnosis between adenoma of the 
prostate and dysectasias of the neck. 

Clarence E. Weaver, M.D. 


TECHNIC AND APPARATUS 

Design for an X-Ray Department at an Advance 
Base Hospital. John W. Olds. U. S. Nav. M. Bull. 
42: 935-947, April 1944. 

The author describes in detail the adaptation of a 
20- by 48-foot steel hut for use as a radiographic de- 
partment at an advance base hospital. A central cor- 
ridor extends the length of the building. The front 
section is utilized as an office and film-reading room on 
one side and as a waiting room on the other. Films 
on inactive cases are filed in discarded 14 X 17-in. 
film boxes in built-in compartments beneath the 
benches in the waiting room. The carrying case for the 
portable x-ray unit is similarly stored. 

The central portion of the hut is given over to two 
general x-ray rooms. The partitioning for the corridor 
extends only along one side, and a combined fluoro- 
scopic and radiographic unit is set up in the spaces pro- 
vided. Double doors 8 feet wide and 6 1/2 feet high 
open into the corridor, and when these are swung back, 
the effect is that of a single large room. A mobile unit 
is operated in the adjacent area. 

The space at the rear of the hut serves as a film-proc- 
essing and storage room. , . 

The author advises that grids be kept in the origina 
hardwood shipping case and a plywood panel be inserte 
to maintain constant pressure to prevent warping in 
regions with high humidity. Radiographic equipmen 
should preferably be connected to a generator ahead o 
any other connections which draw a significant amoun 
of current, in order to produce stability of voltage. 

E. W. Godfrey, M.D. 

The Magazine Cassette X-Ray Unit. H. A- 
wards and Aaron Siegel. Am. Rev. Tuberc. 49. 

373, April 1944. . , 

A description is given of a magazine cassette uni 
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rapid clicst radiography in mass surveys. The unit 
uses sensitized paper in rolls, each of which provides 
fifty 14 X 17-in. films. Mechanically, the unit can be 
operated at the rate of 100 cases per hour; in general, 
the speed depends upon the staff available. The authors 
favor paper film over microfluorograms and over the 
corresponding 14 X 17-in. cellulose base films because 
of the saving in cost. The unit is provided by the manu- 
facturer of paper film on a rental basis. It can be used 
with standard x-ray equipment and darkroom facilities 
and can be employed effectively with equipment of low 
capacity. L. W. Paul, M.D. 


Instantaneous Stereography. G. L. Rogers. Brit. J. 
Radiol. 17: 122-125, April 1944. 

Instantaneous stereography is a method of making 
stereograms by means of two tubes on one plate 
through a grid. There is a definite relationship between 
the distance from the grid to the film, the distance 
from the focal spot to the plate, the distance between 
the targets, and the number of lines in the grid. The 
method is of particular use for studies of the heart and 
viscera, for arteriograms and venograms, and for locali- 
zation of radium needle implants. 

Sydney J. Hawley, M.D 


RADIOTHERAPY 


NEOPLASMS 

Meningioma of Thirty Years’ Duration: Report of a 
Case. R. B. Cloward and R. D Kepner. Arch. Neurol. 
&Psychiat. 50: 327-334, September 1943. 

The case of a patient with a recurrent intracranial 
meningioma of the right frontal lobe of thirty years’ 
duration is presented. This, the authors believe, is the 
“oldest" meningioma yet recorded. 

The slow rate of growth of this lesion is explained by 
several factors. The original tumor was probably a 
meningioma eii plaque arising from the sphenoid bone. 
Cushing’s statistics show that such tumors grow very 
slowly and have longer clinical histories than any other 
intracranial meningiomata. Furthermore, the lesion 
was located far forward in the frontal lobe and remained 
symptomless for a long time. The skull flap had been 
completely removed at the time of the first operation, 
and for this reason the tumor had plenty of room to ex- 
pand without producing a significant increase in intra- 
cranial pressure. 

Roentgen therapy was administered following the 
initial operation, and the authors suggest that the roent- 
gen rays, producing sclerosis and fibrosis of the dura, 
blood vessels, and bone, may have increased the resist- 
ance of these tissues to the invading neoplasm and thus 
further retarded tumor growth. 

Department of Roentgenology 
University of Michigan (J. H.) 

Modern Trends in the Treatment of Carcinoma of the 
Breast. Oliver Chance. Irish. J. M. Sc., April 1944, 
pp. 105-110. 

A statistical study was made of 104 patients referred 
to St. Anne’s Hospital, Dublin, for radiation therapy 
of cancer of the breast recurring after operation alone. 
Radical mastectomy had been performed in 67, and 
simple mastectomy or local excision of the mass in 37 
instances. In the radical operative group, local metas- 
tases occurred in 39 per cent, metastases in the axil- 
lary or supraclavicular nodes in 47.5 per cent, distant 
metastases in 13 per cent. For the simple opera- 
tive group, the figures were: local metastases, 65 per 
cent; lymph node metastases 29.5 per cent; distant 
metastases 6 per cent. Following irradiation, the 
group with local metastases had a three-year survival 
rate of 35 per cent and a five-year survival rate of only 
8 per cent; the cases with lymph node and distant me- 
tastases had a three-year survival rate of 38 per cent 
and a five-year survival rate of 33 per cent. 

The author concludes that radical mastectomy gives 


a better chance of survival than local amputation or 
excision of the tumor. Noting that recurrences were 
apparently sterilized in one out of three cases, he sug- 
gests that Keynes’ method of simple mastectomy fol- 
lowed by radium application to the chest wall and 
lymph node areas should be further investigated. 

The author’s general treatment plan calls for radical 
mastectomy when possible. No postoperative irradia- 
tion is given when the mass is local and freely movable 
unless microscopic section shows node involvement, 
in which case only the axillary and supraclavicular areas 
should be heavily irradiated. Preoperative irradiation 
is given in operable cases only when aspiration biopsy 
shows considerable anaplasia of the tumor. Irradiation 
may render an inoperable carcinoma operable, and in 
such cases postoperative irradiation may also be given. 
When the primary lesion is operable but the nodes are 
not, amputation of the breast and irradiation of the 
node-bearing areas are indicated. Irradiation of the 
chest wall is reserved for cases showing metastatic dis- 
ease; in such cases radium is preferred to x-rays. 
Bone metastases show the most spectacular response to 
irradiation. Lester M. J. Freedman, M.D. 

Treatment of Carcinoma of the Lung: Symposium. 
J. L. Livingstone, R. C. Brock, Ffrangcon Roberts, 
J. L. Dobbie, and W. L. Harnett. Brit. J. Radiol. 17: 
101-109, April 1944. 

Livingstone, opening this symposium on bronchial 
carcinoma, states that the disease is invariably fatal, 
though a patient may survive a long time without 
treatment. One woman is known to have lived four 
and a half years, during which time she gained 18 
pounds. 

At the present time the only curative treatment is 
surgical removal. This is possible in 10 to 20 per cent 
of cases, but earlier diagnosis will raise the percentage. 
Bronchoscopy and biopsy are essential when possible. 
Small peripheral tumors are the most difficult to diag- 
nose. They are hard to differentiate from tuberculosis, 
lung abscess, metastatic growths, and hydatid and 
simple cysts. 

Brock, while granting x-ray therapy a place in the 
treatment of bronchial carcinoma, considers that the 
only method which affords hope of a cure is surgery. 
Lobectomy is the operation of choice. With diagnosis 
in its present state of accuracy, some 10 per cent of 
the cases are operable — about half those now coming to 
operation. The mortality from lobectomy is 28 per 
cent, but with a selection of reasonably favorable cases 
this can be reduced to 15 per cent. In Brock’s own 
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series of 32 cases surgically treated, there were 9 opera- 
tive deaths; 8 patients died of recurrence within two 
and a half years. Of the 15 patients surviving, alt had 
a good functional result. (In 5 of these, however, the 
interval after operation was less than a year, and in no 
instance did it reach five years.] The pleural space be- 
came infected in 2 cases. 

Roberts believes that irradiation has much to offer 
the sufferer from bronchial cancer. Even in advanced 
cases there may be substantial relief of symptoms, and 
in many instances there is a material prolongation of 
life. In administering treatment, many small fields 
should be used. Twenty-four are advocated by this 
writer. Each field receives 1,200 r, giving a total skin 
dose of 28,800 r. The depth dose cannot be accurately 
determined. One patient was living and well after six 
years. 

Dobbie reports a series of 170 cases of bronchial car- 
cinoma treated by roentgen rays during 1935 to 1942; 
57 per cent had secondary spread when first seen and 
27 per cent had remote metastases. Tomography is re- 
garded as a great aid in the diagnosis. Positive biop- 
sies were obtained by bronchoscopy in only 34 of this 
series. Palliative treatment was given to 111 patients; 
2G per cent lived more than six months, and 40 per cent 
had some relief of symptoms. Fifty-nine patients were 
treated radically by irradiation. Of these, 11 are alive, 
8 for a year or more. 

Harnett states that of 15,200 cases of cancer regis- 
tered it! the seventeen months prior to September 1939, 
1,023 were primary bronchial carcinoma. The ratio 
of males to females was 4.6 to 1. The mean age of the 
males was 55.9 and of the females 57.7 years. Bronchial 
carcinoma accounted for 11.5 per cent of all cancer 
cases in males and 2.3 per cent in females. Fifty-nine 
per cent of the cases were so far advanced that treat- 
ment U'as purely palliative. Thoracic exploration was 
undertaken in 5 per cent, but only 1.5 per cent were 
suitable for pneumonectomy. Twenty per cent re- 
ceived deep x-ray therapy ; 1 .4 per cent were treated by 
intrabronchial radon, and 2.3 per cent by interstitial 
radon. The average time between the first symptom 
noticed by the patient and death was 10.2 ± 0.3 
mouths, Sydney J. Hawley, M.D. 


Carcinoma of the Cervix, End Results. Charles A. 
Behncy and John Y. Howson. Am. J. Obst. & Gynec. 
47: 500-512, .4pril 19-14. 

In 1931, Bchney (Am J. Roentgenol. 27: 877, 1932) 
made a study of the duration of life of 437 women with 
cervical cancer who had been seen in the Radiologic 
Department of the Philadelphia General Hospital and 
followed until death, in an attempt to determine the 
value of high-voltage therapy. In the ensuing years 
(1931-1942), 579 additional patients have died of this 
disease. The present study is based on observations 
in this latter group, which are compared with the find- 
ings in the earlier series. 

From 1928 to 1931 all patients whose general condi- 
tion permitted were treated with high-voltage therapy 
regardless of the extent of the disease. The usual dos- 
age was 1,600 to 1,800 r (in air) to each of four to six 
fields, 15 X 20 cm., depending upon the size of the 
patient. In the late stages, this was the only form of 
treatment. Lesions in the first, second, and third 
stages received, in addition, radon in the cervical and 
uterine canal and radon against the vaginal portion of 


the growth. The intracervico-uterine dosage ranged 
from 2,000 to 3,000 me. hr., depending on the depth of 
the cervical canal. The vaginal application of radon 
was made in three sittings; 1,000 me. hr, with a fil- 
tration of 0.5 mm. silver and 3.0 mm. lead and rubber 
(approximately equivalent to 2.0 mm. platinum) at a 
distance of 1 cm., applied transversely against the cer- 
vical growth and into each vaginal fornix to provide a 
three-directional cross-fire, totaling 3,000 me. hr. 

After 1931, many Stage IV patients responding favor- 
ably to high-voltage roentgen therapy were subse- 
quently treated with the standard dosage of radon in 
the uterine and cervical canals and against the vaginal 
portion of the cervix, followed six to eight weeks later 
by a second course of high-voltage therapy. Since 1938 
an ever increasing number of patients have also re- 
ceived transvaginal high-voltage roentgen irradiation. 
In other respects the technic of treatment in the two 
series was identical. 

The later series included 6 Stage I and 27 Stage II 
cases (as compared with 1 and 3, respectively, in the 
earlier series), 168 Stage III, 260 Stage IV, and 119 
Stage V cases. 

Of the patients with Stage I lesions, 1 died before 
treatment could be instituted, from another cause. 
The average duration of life for the 4 treated patients 
was 9.5 months as compared with 21 months for the 
single patient in the earlier series. 

For 20 patients in Stage II receiving high-voltage 
x-ray therapy and radon, the average life span after 
admission was 17.2 months, as compared to 13.3 months 
for the 3 Stage II cases in the first group. In the re- 
maining 7 cases treatment was refused or incomplete. 

Of the Stage III patients, 11 were untreated and sur- 
vived for an average of 4.6 months. Twelve treated by 
radium alone lived for an average of 9 months. Ninety- 
nine received the standard treatment — high-voltage 
roentgen therapy and radon — and lived an average of 
18.8 months, an improvement of 7 -months (40 per cent) 
over the group reported in 1931. Forty-six patients 
treated only with high-voltage roentgen rays, applied 
externally and in some cases transvaginally, lived an 
average of' 10.8 months, an improvement of almost 4 
months (50 per cent) over the comparable group in the 
earlier series. 

Of the 260 Stage IV patients, 85 were untreated, and 
their average duration of life was only 1.8 months. 
Four patients had intravaginal applications of radon 
with 0.5 mm. silver and 5.0 mm. lead filtration at a dis- 
tance of 1 cm. and lived an average of 8.66 months. 
In 10 patients receiving high-voltage therapy the tumor 
regp-essed so that the cervix was again movable, an 
these were subsequently treated with radon. They 
lived an average of 13 months. One hundred and sixty 
one patients treated with external high-voltage radia- 
tion alone lived an average of 7.9 months. The dura- 
tion of life in the group treated with heavily 
radon was twice as great as for those treated by hg ^ y 
filtered radon in the earlier period. Also, those receiv 
ing x-ray therapy and radon lived twice as long as t osc 
previously reported. , 

For Stage V cases, the average survival periods were 
as follows: 60 untreated, 2.4 months; 52 receiving 
high-voltage therapy alone, 12.4 months; i freatc y 
high-voltage x-rays and subsequent radon applica io , 
14.1 months. The only considerable difference from 
the earlier series was observed in those receiving on 
high-voltage therapy; these lived nearly tw'ice as on 



Vol. 43 


Abstracts of Current Literature 


'617 


as those previously treated, probably because of more 
adequate dosage. 

The authors believe that this study, especially when 
considered in conjunction with Bcliney’s earlier report, 
indicates the value of high-voltage therapy in carcinoma 
of the cervix. The best results were obtained in those 
patients who, after regression of the primary lesion had 
been brought about by high-voltage x-ray therapy, 
were subsequently treated by heavily filtered radon at 
a distance of 1 cm. Stephen N. Tager, M.D. 

Late Bladder Injuries Following Treatment of Car- 
cinoma of the Cervix. David M. Farcll and George A. 
Hahn. Urol. & Cutan. Rev. 48: 1G5-168, April 1944. 

Three types of bladder reactions following irradiation 
for carcinoma of the cervix are recognized: (1) a pri- 
mary erythema, appearing within twenty-four hours; 
(2) a secondary erythema, some four weeks later; (3) 
a tertiary reaction, which may occur any time after a 
year. The primary erythema is a non-specific reaction 
to a local irritant. It may be symptomless or may be 
manifested by a mild urinary frequency. The second- 
ary reaction is a specific one and varies from congestion 
to acute inflammation with fibrinous exudate. It yields 
promptly to local treatment. Symptoms of the tertiary 
reaction are hematuria, dysuria, and frequency, usually 
of sudden onset. The bladder shows telangiectatic 
areas with sloughing, ulceration, and co-existent- in- 
fection. The lesions are the result of an obliterative 
endarteritis. 

Bladder injury following radiotherapy for cervical 
cancer is not usually due to overdosage of radium or x- 
rays. A possible contributory factor is the sensitive- 
ness of the skin. Its thickness, pigmentation, and 
blood supply may all play a part. The size and shape 
of the applicators and the amount of filtration are 
other factors to be considered. In interstitial irradia- 
tion it is essential that most of the beta rays be re- 
moved. 

_ The diagnosis of bladder changes can be made with 
certainty only by cystoscopic examination and biopsy. 
A common error is to mistake a radiation reaction for a 
metastatic cancer. This is of serious significance, since 
it may lead to further irradiation, producing irrep- 
arable injury in an already severely damaged organ. 
Treatment is directed to relief of symptoms, prevention 
of infection, and improvement of the patient’s general 
condition. The prognosis is good if the patient recovers 
from the acute episode of bleeding. 

Two cases of tertiary bladder complications of irra- 
diation therapy of cervical cancer are presented, in one 
instance ten years following treatment and in the other 
a year and a half. In neither case was there any evi- 
dence of recurrence or extension of the original tumor. 

Maurice D. Sachs, M.D. 

Malignant Cystadenoma of the Ovary with a Pleural 
Effusion (Meigs’ Syndrome). Horace B Anderson. 
Pennsylvania M. J. 47: 671-675, April 1944. 

Unless the possibility of Meigs’ syndrome — ovarian 
tumor, ascites, and pleural effusion — is kept in mind in 
the differential diagnosis of pleural effusion in women, 
many such cases will be diagnosed as metastatic or pri- 
mary carcinoma of the lung or pleura. The ovarian 
tumor leading to this syndrome is usually a fibroid on 
the right side, and the effusion, which is also usually on 
the right, clears up spontaneously when the tumor is re- 
moved. Cure has never been effected by deep therapy. 


and there are no reports of spontaneous disappearance 
of the effusion. 

The author reports a case with the usual symptoms. 
Deep therapy to the right chest brought no change in 
the amount of fluid. Irradiation of the pelvis caused 
a decrease of fluid in the chest but recurrence was 
prompt. At operation a large ovarian tumor on the 
right side was removed. The pleural effusion disap- 
peared and the patient made an uneventful recovery. 
The tumor proved to be a malignant cystadenoma. 

Joseph T. Danzer, M.D. 

TECHNIC AND APPARATUS 

Calibration of X-Ray Equipment for Superficial 
Therapy. C. E. Eddy. Arch. Dermat. & Syph. 49: 
250-252, April 1944. 

This paper was inspired by an article by Belisario 
and Pugh appearing in the March 1942 issue of the 
Archives of Dermalology and Sypliilology (Abst. 
in Radiology 39: 381, 1942). In that article the au- 
thors listed the facilities for calibration existing in 
Australia, England, and America. Eddy does not be- 
lieve that the statements concerning the facilities avail- 
able in Australia present a fair picture. “This may be 
due partly to the fact that a considerable delay ensued 
between the collection of the data and the publication 
of the paper and partly to the fact that, in general, fa- 
cilities for calibration of x-ray equipment are utilized 
somewhat earlier by radiotherapeutists than by derma- 
tologists,’’ 

The Third Australian Cancer Conference in 1932 
recommended that the Department of Health should 
prepare an Australian standard of roentgen dosage so 
that dosimeters could be checked against a free air 
standard dosimeter and, during the year 1933, an ap- 
paratus of the type developed at the Bureau of Stand- 
ards in Washington, D. C., was set up at the Common- 
wealth Radium Laboratory. Later a similar instru- 
ment was set up at the University of Sydney. 

Since 1935 competent physicists have at intervals 
calibrated the equipment at government and private 
hospitals. Features of the service are as follows; 

1. The free air output, expressed in terms of the 
half-value layer, is measured for every combination of 
tube voltage, tube current, filtration, and focal skin 
distance used in treatment. 

2. Treatment cones are investigated. 

3. Tables showing relation between the skin dose 
and free air dose for various areas, qualities of radia- 
tion, and thicknesses of tissue are supplied. 

4. Tables are given for different conditions of treat- 
ment, based on the work of Packard and Mayneord. 

5. A technical chart is furnished, showing the time 
required to give certain dosages. 

It is not necessary that each hospital or radiothera- 
peutist possess a clinical dosimeter. In fact, it is better 
to have a constancy meter that can at times be cheeked 
by a physicist. Joseph T. Danzer, M.D. 

RADIATION EFFECTS 

Irradiation Sickness: Hypothesis Concerning the 
Basic Mechanism and a Study of the Therapeutic 
Effect of Amphetamine and Dextro-desoxyephedrine. 
E. L. Jenkinson and W. H. Brown. Am. J. Roent- 
genol. 51: 496-503, April 1944. 

The use of amphetamine and dextro-desoxyephed- 
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rine in the treatment of irradiation sickness is re- 
ported. Of 69 patients showing irradiation sickness 
during courses of therapy, 27 received amphetamine 
and 42 desoxyephedrine. No attempt was made to 
evaluate the relative effectiveness of the two drugs. Of 
the total cases, 80 per cent showed good responses, 14 
per cent fair, and in 6 per cent the results were negli- 
gible with either of the two drugs. The effectiveness of 
the drugs appeared to be reduced by anemia, nutri- 
tional and metabolic changes associated with debilita- 
tion, and by extensive metastasis. 

The dose and method of administration of the drugs 
are of utmost importance and must be varied according 
to requirements of the individual patient. The first 
dose is given thirty minutes before breakfast, during 
which time the patient remains in bed. The second 
dose is given at noon, and the third at 4 p.m. Five to 
10 mg. of amphetamine or 2.5 to 5 mg. of d-desoxyephed- 
rine are given per dose, depending upon the size of the 
patient and the severity of the symptoms. Usually, 
smaller doses are given at first, being increased until the 
therapeutic effect is obtained. The total daily dose 
does not exceed 30 mg. of amphetamine or 20 mg. of 
d-desoxyephedrine. Both are administered orally. 

The authors discuss various theories and explana- 
tions of the etiology of irradiation sickness. Increased 
capillary permeability due to injury from the roentgen 
rays appears to be the basic factor. The pharmacology 
of the drugs employed indicates that they are of thera- 
peutic value in irradiation sickness through their action 
in maintaining the peripheral circulating blood volume 
and preventing visceral stasis and splanchnic dilatation. 
It is important that corrective measures be instituted 
in the presence of anemia, dehydration, acidosis, and 
the deficiencies associated with debilitation and nutri- 
tional disturbances, since these conditions, as pointed 


out above, appear to reduce the effectiveness of either 
drug. L. W. Paul, M.D. 

Variations in Sensitiveness of Different Skin Areas 
to the Erythema Dose of Roentgen Radiation. Julian 
B; Herrmann and George T. Pack. Am. J. Roentgenol. 
51; 504r-507, April 1944. 

The sensitiveness of 13 different skin areas to low- 
voltage roentgen rays was tested in a group of 21 pa- 
tients. Variation in sensitiveness of different skin areas 
in the same person and of homologous areas in different 
persons was encountered. The axilla and groin ap- 
peared to be the most sensitive, and the hand and foot 
the least sensitive. The forearm was more sensitive 
than the thigh, while areas over the sternum and the 
sixth dorsal vertebra held a position intermediate be- 
tween these two. The dorsum of the hand' and foot 
were found to be more sensitive than the palm or sole. 
No appreciable difference in sensitiveness was found on 
the basis of sex or complexion. Skin of elderly, debili- 
tated patients appeared to be less sensitive than that of 
younger, more robust persons. 

The radiation employed in the test consisted in doses 
of 400 r measured in air, using 100 kv., 6 ma., 1 mm. 
Al, 15 cm. target-skin distance, 2-cm. diameter cone. 
On any one patient, six areas were exposed to this 
amount of radiation, which was chosen as just above 
the threshold erythema dose. The areas were ex- 
amined daily or every other day for two to four weeks 
thereafter, and the observed reactions were graded from 
one to four. 

The reason for differences in sensitivity of various 
skin areas is not clear. It is probable that circulation 
and the thickness of the skin play a role, but this does 
not seem to be the entire explanation. 

L. W. Paul. M.D. 
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the diagnosis of intestinal obstruction (ab), Dec., 604 
BASSIN, SYDNEY. See HURST. ALLAN 
BEAL, JOHN M. See McSWAIN, BARTON 
BEAR, RICHARD S. See HUGGINS, CHARLES 
BEHNEY, CHARLES A., and HOWSON, JOHN Y.: Carcinoma 
of the cervix, end results (ab), Dec., 616 
BELL, JOSEPH C., and HEUBLEIN, GILBERT W.: Diagnos- 
tic roentgenology in an Army General Hospital during the 
present war, Nov., 425 
See MAYFIELD, FRANK H. 

BENJAMIN, JULIEN E. See ALPERN, ALGERNON N. 
BENNETT, B. A., Jr. See ESTES, W. L., Jr. 

BERGMANN, ERNST: Role of aseptic bone necrosis in hip 
. lesions (ab), Oct., 415 

BERK, J. EDWARD, and DUNLAP, HAROLD J.: Hyper- 
trophic pyloric stenosis in adults (ab), Aug., 201 
WOODRUFF. MARSTON T., and FREDIANI, ALEX- 
ANDER W.: Pulmonary and intestinal changes in 
strongj’loidiasis (ab), July, 89 
BERKOVE, ALFRED B.: Hypertelorism (ab), July, 88 
BESNIER-BOECK-SCHAUMANN DISEASE. See Sarcoidosis 
BIERMAN, MORRIS I.: Avulsion fractures of the Ebula (ab), 
Aug., 208 
BILE DUCTS 

— radiological anatomy of normal terminal choledochus (ab), 
M. Royer and A. V. Solari, Oct., 410 
BILIARY TRACT 

See also Bile Ducts; Gallbladder; Liver 
fistula. See Fistula 
roentgenography 

— clinical value of cholangiography (ab), Dean Macdonald. 
Dec., 005 

. BIRKETT, A. N. See CROOKS, F. 

BIRKIN^SHAW, F.: Miniature camera in medicine (ab), July, 

BISCHOF^ FRITZ. ULLMAN, HENRY J., and INGRAHAM, 
LOUISE P.: Influence of irradiation of the ovaries upon 
estrus and neoplastic development in Marsh-Bufl'alo 
mice, July, 55 

BISGARD.J DEWEY, HUNT, HOWARD B., and DICKIN- 
&OW, K. HUGH: Effect of x-ray irradiation upon bac- 
terial toxemia m rabbits. Oct., 330 

BLADDER LEARMONTH, J. R. 

obstruction 

cxtravesical lesions causing bladder neck obstruction, S. TV. 
Donaldson and R. K. Ratliff, Oct., 319 
pathology 

—late bladder injuries following treatment of carcinoma of 
61? ’* Farell and George A. Hahn, Dec., 

roentgenography 

—incidental nndmgs in urograms concerning the uterus (ab), 
m » nJiiLow PoHmann, Nov., 528 

Us’is®faw'' 6 ct’’‘‘ 404 ^®^”' J"- P^^^dobronchiec. 

— ^ee KENT, EDWARD M. 

BLADT^ JOHN V and CHAMBERLAIN, W. EDWARD; 

tion’’''‘^^nJ,r?' laryn.\ by roentgen irradia- 

BLAND FDWiPTi v end-results (ab), Nov., 529 

flb^Det^flO-^" Foreign bodies in and about the heart 

^'oe Explosions 
BLASTOMYCOSIS 

^'ro'etal system: summary of 67 recorded 

BLO CH,_R. G. See ADAMS, W. E. 

—See THORNTON, T.F., Jr. 

phosphorus 

a*n?acidosrs‘’f°thp slycosuria 

irhic“inere syndrome) ; report of a case in 

identified oods 'vere detected and 

memiued, uith review of literature (ab), D J. McCune 

BLOOD Vessels’' 7' 96 ' ^ 

BLOOM, NATHAN, and Mols^LLOYD^J.: Case of Morvan’s 

TatillTub) ‘heir advantages and limi- 

Aug ooo ^‘^"dell G. Scott and Donald S. Bottom, 

ISLYfRWPJfii xxS^" Sarcoidosis 
BONES^^’ See STEINER, PAUL E. 

ab1c«s’''’ 

■^°RaI?h^K.“hTrm'e?’l“pt’’ 

atrophy ' 

~°Tuf°2K' hypothyroidism; two cases (ab), R. Hermon, 


cancer 
— regression 


of bone 


ovarian ^ breast cancer after 

Jr., Oct. 422 ^ Ritvo and Oscar Peterson, 


cysts 

—solitary cyst; report of case of twenty years’ duration (ab) 
Samuel Kleinberg, Dec., 612 ' '' 

diseases 

— blastomycosis of skeletal system: summary of 67 recorded 
cases and a case report (ab), Paul C. Colonna and Thomas 
Gucker, 3d, Dec., 609 

— radiological appearances in cases of tropical ulcer fab) 
J. A. Brocklebank, Aug., 204 

—x-ray appearances in yaws (ab), Carl H. Goldmann and 
Stephen J. Smith, Aug., 204 
fractures. See Fractures; under names of bones 
growth 

— cause of discrepancy in length of limbs following tuberculosis 

01 hip in children. Arrest of growth from premature 
central closure of epiphyseal cartilages about the knee 
(ab), Gerald G. Gill, Dec., 610 

— clinical and roentgenological study of effects of hormonal 
therapy on bone growth, Rita S. Kinkier, Nathan J. Furst 
and -Michael Klein, Oct., 346 

— growth of major long bones in healthy children: prelimi- 
nary report on successive roentgenograms of extremities 
from early infancy to twelve years of age (ab), Marion Jd. 
Maresh, Aug., 203 
pathology 

— Gaucher’s disease (ab), Samuel Levine and Leon Solis- 
Cohen, July, 97 

— monocytic leukemia associated with bone changes (ab), 
Robert J. Kositchek, July, 97 

— pulmonary and osseous manifestations of tuberous sclerosis, 
with some remarks on their pathogenesis (ab), Alfred J. 
Ackermann, Oct., 413 

— unusual osseous disease with neurologic changes: report of 

2 cases (ab), Conrad M. Riley and Harry Shwachman, 
Aug., 204 

tumors 

— eosinophilic granuloma of bone; condition affecting one, 
several, or many bones, but apparently limited to the 
skeleton, and representing the mildest clinical expression 
of the peculiar inflammatory histiocytosis also underlying 
Letterer-Siwe disease and Schiiller-Christian disease (ab), 
Henry L. Jaffe and Louis Lichtenstein, Oct., 414 
— neurofibromatosis (ab), Murray M. Friedman, Dec., 606 
BONNIN, J. GRANT, and GREENING, W. P.: Fractures of 
the triquetrum (ab), Aug., 208 
BOOKS RECEIVED (Not Reviewed) 

Hotchkiss, Robert Sherman. Fertility in Men. A Clinical 
Study of the Causes, Diagnosis, and Treatment of Im- 
paired Fertility in Men, Aug., 189 
Meakins, Jonathan Campbell, The Practice of Medicine, 
Oct., 394 

Osborne, Stafford L., and Holmquest, Harold J. Technic of 
Electrotherapy and Its Physical and Physiological Basis, 
Aug., 190 , . 

Publicaciones del centre de investigaciones tisiologicas, Dec., 
594 

Siegler, Samuel L. Fertility in Women. Causes, Diagnosis, 
and Treatment of Impaired Fertility, Aug., 189 
The'wlis, Malford W. Metastases, Medical and Surgical, 
Nov., 519 

Tidy, Henry, and Short, A. Rendle, editors. Medical Annual 
1944. A Year Book of Treatment and Practitioners 
Index, Nov., 519 _ - 

Waters, Charles A., Firor, Whitmer B., and Kaplan, Ira l.» 
editors. The 1944 Year Book of Radiology, Dec., oJ4 
BOOK REVIEWS ^ . 

Bargen, J. Arnold. The Modern Management of Colitis, Jvo\ 
520 

Barzilai, Gemma. Atlas of Ovarian Tumors, Oct., 395 
Dodson, Austin Ingram, and others. Urological Surgerj, 
Sept., 299 ' * -LT 

Hodges, Fred Jenner, The Gastro-Intestinal Tract. A Hana- 
book of Roentgen Diagnosis, Dec., 594 . 

Mayer, Edgar, editor. Radiation and tn 

Chronic Pulmonary Diseases, with Special Rei^en 
Natural and Artificial Heliotherapy, X-Ray ^eniPL 
and Climatic Therapy of Chronic Pulmonary Diseases 
and All Forms of Tuberculosis, Nov'., 519 , 

Myerson, Mervin C. Tuberculosis of the Ear, • 
Throat: Including the Larynx, the Trachea, a 
Bronchi, Oct., 395 . _ . , • 

Rich, Arnold R. The Pathogenesis of Tuberculosis, U •* 
di Rienzo, S. E.xploracion radioldgica del bronquio, A ^ 

Sladen, Frank J., editor. Psychiatry and the War A ^ur / 
of the Significance of Psychiatry and Its 
turbances in Human Behavior to Help . ogr; 

Present War Effort and for Post War Needs, Oct.. 
Templeton, Frederic E. X-Raj' Examination oi th pjiysi- 

A Description of the Roentgenologic Anatomy, 

ology, and Pathology of the Esophagus, Stom , 
denura, Nov., 520 , 

BORMAN, CHAUNCEY N.: Ulcer in the descending duoa 

BOTTOmVdONA^LD S. See SCOTT, Kena! cysts, 

BRAASCH, WM. F., and HENDRICK, JOHN A.. Ken y 

BRAdIS’^D^^’k KElTHrJftl'r^rt disc pcoblem in the 

BRADM’y,^J.’’EDMUND;‘and GREINER, D. JAMES: D'-' 

phragmatic hernia (ab), Aug., -JM , Scot. 280 

BRAESTRUP, C. B.: Industrial radiation hazards, c?t.j 
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BRAILSFORD, JAMES F.: Diagnosis and treatment of osteo- 
clastoma, July, 35 

Radiographic findings in idiopathic steatorrhoea (ab), Sept., 
307 

BRAIN 

abnormalities 

— cervical syringomyelia and syringomyelia-like states as- 
sociated with Arnold-Chiari deformity and platybasin 
(ab), Ben W. Lichtenstein, Dec., 599 
abscess 

— rupture of left tcmporosphcnoidal abscess into ventricle: 
report of case, with recovery (ab), Louis E. Wolfson, Oct., 
400 
atrophy 

— Morgagni-Stewart-Morel syndrome. Report of case with 
pneumocncephalographic findings (ab), Matthew T. 
Moore, Dec., 599 
cysts 

— agenesis of corpus callosum with possible porencephaly: 
review of literature and report of a case (ab), A. T. Bunts 
and J. S. ChafTee, Dec., 599 
roentgenography. See also other subheads under Brain 
— arachnodactyly (Marfan syndrome) in four siblings, with 
pneumoenccphalographic observations of two (ab), 
Harry D. PasachofT, M, J. Madonick, and Carl Drayer, 
Oct., 412 

— encephalographic ratio for estimating size of cerebral ven- 
tricles; further experience with serial observations (ab), 
William A. Evans, Jr., July, 88 

— pneumoencephalography in study of sequelae of head in- 
juries (ab), Frank H. Mayfield and Joseph C. Bell, Nov., 
524 
tumors 

— normal air encephalograms in patients with convulsive sei- 
zures and tumors of brain (ab), H. Houston Merritt and 
Charles Brenner, Oct., 400 

BRAKELEY. ELIZABETH: Late rickets (ab), July, 95 
BRANCH, HIRA E.: March fractures of the femur (ab), Dec., 
612 
BREAST 
cancer 

— associated with acanthosis nigricans: review of literature 
and report of case of acanthosis nigricans with cancer of 
breast (ab), Helen O. Curth, July, 102 
— fractures of rib cage following interstitial radium therapy 
(ab), Hoke Wammock and Robert K, Arbuckle, July, 106 
— influence of irradiation of ovaries upon estrus and neoplastic 
development in Marsh-Buffalo mice, Fritz Bischoff, 
Henry J. Ullmann, and Louise P, Ingraham, July, 55 
— modern trends in treatment of carcinoma (ab), Oliver 
Chance, Dec., G15 

•—regression of bone metastases from breast cancer • after 
ovarian sterilization (ab), Max Ritvo and Oscar S. Peter- 
son, Jr., Oct., 422 

— spontaneous rib fractures following irradiation (ab), Asa B. 
Friedmann, July, 106 

—treatment and late results (ab), N. Puente Duany, Rafael 
Canizares, and Ernesto Fonts Abreu, July, 100 
BRENNER, CHARLES. See MERRITT, H. HOUSTON 
BREWER, ARTHUR A., and ZINK, OSCAR C.: Radiation 
therapy of acute subdeltoid bursitis (ab), July, 105 
BROCK, R.C. See LIVINGSTONE, J.L. 

BROCKLEBANK, J. A.: Radiological appearances of bone in 
cases of tropical ulcer (ab), Aug., 204 
BROCQ-BELOT TECHNIC. See Skin, cancer 
BRODEUR, PAUL: Brocq-Belot's technique in the treatment 
of superficial skin cancers (ab), July, 99 
BRODIE, ALLAN G., and SARNAT, BERNARD G.; Ectoder- 
mal dysplasia (anhidrotic type) with complete ano- 
dontia; serial roentgenographic cephalometric appraisal 
(ab), July, 88 
BRONCHI 

cancer. See also Lungs, cancer 

— obstructive emphysema and atelectasis in same lung result- 
ing from bronchogenic carcinoma (ab), Abraham G. 
Cohen, July, 89 

— roentgen rays in treatment of carcinoma, >vith an analysis 
of 69 cases treated in State of Wisconsin General Hospital 
from 1933 to 1943 (ab), Ernst A. Pohle and Evelyn L. 
Siris, Nov., 529 
cysts 

— diagnosis and treatment of bronchiogenic cysts of medias- 
tinum and lung (ab), Robert K. Brown and Laurence L. 
Robbins, Nov., 525 
roentgenography 

— diagnosis of bronchiectasis in young adults. Prebroncho- 
graphic roentgen manifestations observed among military 
personnel (ab), William A. Evans, Jr., and Leon J. Gal- 
insky, Dec., GOO 
stricture 

* — benign nontuberculous stenosis (ab), Herbert W. Schmidt, 
Sept., 306 
tuberculosis 

— lower lobe bronchiectasis associated with tuberculosis (ab), 
E. B. Mitchell and T. F. Thornton, Aug., 199 
tumors 

' — adenoma of bronchus: clinical and roentgenologic study 
with a report of seven cases, Thomas Lowry and Leo G. 
Rigler, Sept., 213 

— adenoma of trachea and bronchus (ab), Leo Schwartz, Oct., 


BRONCHIECTASIS 

— diagnosis in young adults. Prebronchographic roentgen 
manifestations observed among military personnel (ab), 
William A. Evans, Jr., and Leon J. Galinsky, Dec., 600 
—plea for prevention (ab), Karl Kornblum, Oct., 404 
— prevention (ab), Louis H. Clerf, Dec., 600 
—pseudobronchiectasis (ab), Brian Blades and David J. Du- 
gan, Oct., 404 

tuberculous. See Bronchi, tuberculosis 
BROWN, CHARLES L. Sec LEARNER, NORMAN 
BROWN, MERLE J., and BROWN, WALTER E.. Jr,: Sub- 
astragaloid dislocation; report of an unusual ski injury 
(ab). Oct., 417 

BROWN, R. C., and GHORMLEY, RALPH K.: Solitary eccen- 
tric (cortical) abscess in bone (ab), Sept,, 308 
BROWN, ROBERT K., and ROBBINS, LAURENCE L.: Diag- 
nosis and treatment of bronchiogenic cysts of the medias- 
tinum and lung (ab), Nov., 525 

BROWN, SAMUEL, FLACHS, KAMILLO, and WASSERMAN, 
PHILIP: Aberrant pancreatic tumor in the duodenal 
wall; case, Oct., 385 

BROWN, W. H. See JENKINSON, E. L. 

BROWN, WALTER E., Jr. See BROWN, MERLE J. 

BRUCE, JAMES W. See CHALKLEY, THOMAS 
BRUNNER, HANS: Chronic osteomyelitis of the skull (ab), 
Aug., 20G 

BRYAN, MARGARET S. See JAMISON, S. CHAILLE 
BUCHLER, MARIE S.: Pulmonary tuberculosis in Wellington: 
a radiological investigation among office and factory 
workers and secondary school children (ab), Dec., COO 
BUNTS, A. T., and CHAFFEE, J. S.: Agenesis of the corpus 
callosum with possible porencephaly: review of literature 
and report of a case (ab), Dec., 599 
BURNETT, C. W. F. See HARTLEY, J. BLAIR 
BURROWS, H., and CLARKSON, J. R.: Role of inflammation 
in induction of cancer by x-rays (ab), Oct., 424 
BURSA 

inflammation 

— acute calcified subacromial or subdeltoid bursitis (ab), 
Frank R. Guido, Oct., 418 ' 

— radiation therapy of acute subdeltoid bursitis (ab), Arthur 
A. Brewer and Oscar C. Zink, July, 105 
BUSCHKE, FRANZ, and CANTRIL, SIMEON T.: Course of 
postoperative parotitis under radiation therapy (ab), 
Sept., 318 

See CANTRIL, SIMEON T. 

BUTCHER, JAMES. See KING, LESTER S. 


C 

CALDWELL, GUY A.: Symposium on low back pain. Spondy- 
lolisthesis: analysis of 59 consecutive cases (ab), Dec., 
606 

CAMP, JOHN D., and COVENTRY, MARK B.: Use of special 
views in roentgenography of the knee joint (ab), Sept., 

CAMPBELL, R. J. C. See PORRITT, ARTHUR E. 
CAMPBELL, THOMAS A. See PROCTOR, SAMUEL E. 
CANCER 

See also Sarcoma; Tumors; and under names of organs and 
regions 

complications and sequels 

— cancer associated with acanthosis nigricans: review of liter- 
ature and report of case of acanthosis nigricans with can- 
cer of breast (ab), Helen O. Curth, July, 102 
etiology and pathogenesis 

— role of inflammation in induction of cancer by x-rays (ab), 
H. Burrows and J. R. Clarkson, Oct., 424 
in children 

— carcinoma of lung in ten year old Negro boy (ab), B^Ia 
Halpert and Peter E. Russo, Nov., 525 
metastases. See also Bones, cancer 

— carcinoma of the thoracic esophagus; some notes on its 
pathology and spread in relation to treatment (ab), J. A. 
C. Fleming, July, 100 
pain in 

— neurosurgery and radiation for relief of pain in advanced 
cancer, George Cooper, Jr. and Vincent W. Archer, Aug., 

radiotherapy 

— effects of irradiation on cardiovascular system (ab), John E. 
Leach, July, lOG 

— simplified method of studying volume dose distribution (ah) 

E. M. Ungar, Sept., 318 * 

— three and one-half years’ experience with 1.000 kilovolt 

roentgen therapy unit at Memorial Hospital (ab). Alfred 

F. Hocker and Ruth J. Guttman, Aug., 211 
therapy 

— castration for advanced malignant growth: short historical 
review with a case report, Wm. E. Howes, Sept 272 
— neurosurgery and radiation for relief of pain in advanced 
cancer, George Cooper, Jr. and Vincent W, Archer, Aug,, 

CANIZARES, RAFAEL. See PUENTE DUANY N 
CANTRIL, SIMEON T., and BUSCHKE, FRANz! Roentcen 
therapy in gas bacillus infection. Report of nine cases 
With recovery, Oct., 333 

See BUSCHKE, FRANZ 

CARDIA. See Stomach, tumors 
CARDIOSPASM. See Stomach, cardiospasm 
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cardiovascular system 

See also Heart 

— effects of roentgen irradiation on cardiovascular system 
(ab), John E. Leach, July, 106 
roentgenography 

— angiocardiography; anatomy of the heart in health and dis- 
ease, Henry K. Taylor and Teresa McGovern, Oct., 364 
CARLSON, GLENN D., and WERTZ, ROYAL F.: March frac- 
ture, including others than those of the foot, July, 48 
CASTRATION 

See also Ovary, irradiation 

— castration for advanced malignant growth: short historical 
review with a case report, Wm. E, Howes, Sept., 272 
CECUM 

fistula. See Fistula 
ulcers 

— symposium on abdominal surgery. Simple penetrating ulcer 
of cecum (ab), Curtice Rosser, Nov., 527 
CELIAC DISEASE 

— radiographic findings in idiopathic steatorrhea (ab), J. P. 
Brailsford, Sept., 307 

CEPHALHEMATOMA. See Cranium, hematoma 
CEPHALOMETRY. See Craniometry 
CEREBRUM. See Brain 
CHAFFEE, J. S. See BUNTS, A. T. 

CHALKLEY, THOMAS, and BRUCE, JAMES W.: Neuro- 
fibromatosis of the colon, small intestine and mesentery 
in a child (ab) , July, 94 

CHAMBERLAIN. W. EDWARD. See BLADY, JOHN V. 
CHANCE, OLIVER: Modern trends in the treatment of car- 
cinoma of the breast (ab), Dec., 615 
CHICKENPOX 

— atypical pneumonia complicating varicella in an adult (ab), 
L. E. Rausch, T. J. Grable, and J. H. Musser, July, 90 
CHILDE. A. E. See McNALLY, W. J, 

CHILDREN 

See also Infants 

— acute lymphatic leukemia in childhood (ab), Dorothy Fal- 
kenstein and Willis M. Fowler, July, 103 
— acute suppurative arthritis of hip in childhood (ab) , Peter E. 
Russo, Nov., 528 

■ — carcinoma of lung in ten year old Negro boy (ab), B41a 
Halpert and Peter E. Russo, Nov., 525 
— cause of discrepancy in length of the limbs following tubercu- 
losis of hip in children. Arrest of growth from premature 
central closure of the epiphyseal cartilages about the knee 
(ab), Gerald G. Gill, Dec., 610 

—coarctation of aorta in childhood; review of literature and 
report of three cases (ab), Paul H, Rhodes and Edgar 
Durbin, July, 91 

— complete roentgen and ophthalmologic examination for 
ochronosis in two alcaptonuric children (ab)» Lynn D. 
Abbott, Jr., Frederick B, Mandeville, and Walter J. Rein, 
Sept., 312 

— evaluation of roentgen studies in heart disease in children 
(ab), Sol P. Ditkowsky and Edwin Rypins, July, 91 
— growth of major long bones in healthy children: preliminary 
report on successive roentgenograms of extremities from 
early infancy to twelve years of age (ab), Marion M. 
Maresh, Aug., 203 

— neurofibromatosis of colon, small intestine and mesentery in 
a child (ab), Thomas Chalkley and James W, Bruce, July, 
94 

— osteochondrosis deformans tibiae; nonrachitic bow leg in 
children (ab), C. Glenn Barber, July, 98 
— polypoid lesions of colon in children (ab), Roger L, J. 
Kennedy, Claude F. Dixon, and Harry M. Weber, July, 
94 

— -postoperative pulmonary collapse in childhood (ab), Clement 
J. Molony, Aug., 199 

— pulmonary tuberculosis in Wellington: radiological inves- 
tigation among office and factory workers and secondary 
school children (ab), Marie S. Buchler, Dec., 600 
— retroperitoneal tumors in children (ab), Frederick Pilcher, 
July, 102 

— tubercular adenopathy in young children (ab) , Ira I . Kaplan, 
Oct., 423 

CHOLANGIOGRAPHY. See Biliary Tract, roentgenography 
CHOLECYSTITIS. See Gallbladder 

CHOLECYSTOGRAPHY. See Gallbladder, roentgenography 
CHOLEDOCHUS. See Bile Ducts 
CHOLESTEATOMA. See Tumors, cholesteatoma 
CHOROID 

— intra-ocular calcium shadows: choroid ossification, Fried- 
rich G. Kautz and Irving Schwartz, Nov., 486 
CHRISTENSEN, F. C.: Roentgen therapy of sinusitis, with 
special adapter, July, 21 

CLAGETT, O. THERON, and HAUSMANN, PAUL F.: Huge 
intrathoracic fibroma: report of case (ab), Oct., 407 
CLARKE, H. T. See McCune, D. J. 

CLARKSON, J. R. See BURROWS, H. 

CLEMENT, BAXTER L.: March fractures (ab), Aug., 209 
CLERF, LOUIS H.: Prevention of bronchiectasis (ab), Dec., 
600 

CLINICO-PATHOLOGICAL CONFERENCES 
— lymphoblastoma of Hodgkin’s sarcoma type, involving 
mainly the small intestine, appendix, spleen and abdominal 
pelvic lymph nodes, E. Lee Shrader, L. R. Sante, and W. 
A. D. Anderson, Sept., 293 

— osteochondrosarcoma, G, E. Haggart, Hugh F. Hare, and 
J. H. Marks, Oct.. 378 

CLOSTRIDIUM. See Bacteria, Clostridium; Gangrene, gas 


.CLOWARD, R. B., and KEPNER, R. D,: Meningioma of thirty 
years’ duration: report of a case (ab), Dec . 615 
COCCIDIOIDOMYCOSIS 

— roentgenological types of pulmonary lesions in primary 
coccidioidomycosis (ab), Justin R. Colburn, Aug., 199 
COHEN, ABRAHAM G.: Obstructive emphysema and atelec- 
tasis in the same lung resulting from bronchogenic car- 
cinoma (ab), July, 89 

COLBURN, JUSTIN R.: Roentgenological types of pulmonary 
lesions in primary coccidioidomycosis (ab), Auc., 199 
COLCHER, A. E., and SUSSMAN, WALTER: Practical tech- 
nique for roentgen pelvimetry with a new positioning (ab) 
Sept., 312 

COLE, LEWIS GREGORY: Pneumoconiosis: story of dusty 
lungs (ab). Sept., 305 

COLLINS, VINCENT P.: Peptic ulcer and chronic gastritis 
(ab), July, 93 
COLON 

See also Sigmoid 
dilatation 

* — dyschezia and megacolon (communication), Arthur Hurst, 
Aug., 188 
diseases 

. — roentgen study of lymphogranuloma venereum; report of 
24 cases (ab), I. Klein, Aug., 202 
diverticula. See Intestines, diverticula 
fistula. See Fistula 
tumors 

— neurofibromatosis of colon, small intestine and mesentery in 
a child (ab), Thomas Chalkley and James W. Bruce, 
July, 94 

— polypoid lesions in children (ab), Roger L. J. Kennedy, 
Claude F. Dixon, and Harry M. Weber, July, 94 
COLONNA, PAUL C., and GUCKER, THOMAS, 3d: Blasto- 
mycosis of the skeletal system: summary of 67 recorded 
cases and a case report (ab), Dec., 609 
CONDON, E.U. 

— election to National Academy of Sciences, Sept., 299 
CONTRAST MEDIA. See Gallbladder, roentgenography; Gastro- 
intestinal Tract, roentgenography; Pantopaque; etc. 
COOLEY SYNDROME. See Anemia, erythroblastic 
COOPER, GEORGE, Jr., and ARCHER, VINCENT W,: Neu- 
rosurgery and radiation for the relief of pain in advanced 
cancer, Aug., 142 

COOPER, ROBERT WILLIAMS (obit), July, 81 
COPEMAN. W. S. C. See EDWARDS. HAROLD 
COPLEMAH, BENJAMIN. See LAVNER, GERALD 
CORCORAN, WILLIAM J.: Erythroblastic anemia, with report 
of case in a boy eight years old, Oct., 373 
CORPUS CALLOSUM . , 

— agenesis of corpus callosum with possible porencephaly, re. 
view of literature and report of case (ab), A. T. Bunts 

CORRELL,^Hl5WARD’L?,'and^ CHOWAN, IRVING L: 

atypical pneumonia; analysis of therapeutic results in Joa 
cases (ab), Aug., 199 v, 

COVENTRY, MARK B. See CAMP, JOHN D. 

COWAN, IRVING I. See CORRELL, HCJWARD L. 
COWING, RUSSELL F. See WARREN, SHIELDS 

CRAI^f C. l!:^ Evaluation of roentgen therapy in disease oi the 
sinuses (ab), July, 105 

^™?d«mirdysplasia (anhidrotic type) 

anodontia; serial roentgenographic appraisal (abj, 
Allan G. Brodie and Bernard G. Sarnat, July, 88 
CRANIUM 

— fi“ft” demonstration by roentgen rays (ab), Cobb Pilcher, 
Aug., 198 

-SuOaGon and characteristics of eephalhematomata (ab), 

J. Blair Bartley and C. W. F. Burnett, Oct., 400 
f!‘chrOric’oOeoinyeUtis of skull (ab), Hans Brunner, Aug., 206 

CROO^sf^FrSdfefTT, A. N.: Fractures and dislocations 

CRYSLER^'wlErr Roentgenographic manifest^atio^n^s^of atypical 

pneumonia of unknown ^lology ( )» •» 
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coxitis; I. End results and considerations of diacnosis 
and treatment fab), Dec., 609 

Pyogenic coxitis; 11. Indications for surgical treatment in 
residual and chronic stages and end-results of reconstrue, 
tion in 53 patients (ab), Dec., 610 
HARNETT, W. L. See LIVINGSTONE, J. L. 

HARRINGTON, RAYMOND J.: Intrathoracic tumors as a 
problem in diagnosis (ab). Oct., 406 
HARRIS, KARL S. See BARTELS, ROBERT N. 

HARTLEY, J. BLAIR: "Stress’' or "fatigue" fractures of bone 
(ab). Sept., 309 

and BURNETT, C. W. F.: Enquiry into causation and 

characteristics of cephalhaematomata (ab) Oct jno 
HARTUNG, ADOLPH (obit), Aug., 192 ’ ’ ™ 

HATCH, WALTER E.: Present status of intravenous and retro. 

grade pyelography (ab), Dec., 612 
HAUCH.^P.qP.: ^^Pneumoroentgenography of the knee joint 

HAUSMANN. PAUL F. See CLAGETT. O. THERON 
HAWES, LLOYD E.: Roentgenological changes in the e<vjnn 
aRUS m tuberculous mediastinitis (ab). Dec r.m 
HAWLEY, SYDNEY J : Roentgen treataeit ofVympiioM tW 

sue in the nasopharynx, Sept., 254 ^ 

HEAD ^ " tickets syndrome (ab), Oct., 414 


HEAD 

wounds and injuries 

— pneumoencephalography in study of senuefn#^ - - 

rms (ab), Frank H. 

HEART 

— foreign bodies in and about the heart f.t.l c-j 

Bland, Dec., 602 ®tt (ab), Edward F, 

abnormalities 

wer concepts in diagnosis of congenital h«rt j- , . . 
Marcy L. Sussman, Arthur 

steinberv. Tiilv 01 tarisinnan, and Morris F 


Steinberg, July, 91 
anatomy 


-angiocardiography; anatomy of heart 

. Henry K. Taylor and Ter«a ‘'■^case, 

aiseases ““ -'IcGovern. Oct., 364 

■ — evaluation oi roentgen studies in rMM , . , 

kowsky and Edwin Rypins fuiv « “ Sol P. Dit- 
— sarcoidosis: report of case inu V' - - 

John B. Johnson and Robert 8 literature (a- ' 

failure. See Heart, insufiic°e„ey ' ’^^9 
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HEART— go n t . 
hypertrophy 

— newer concepts in diagnosis of congenital heart disease (ab), 
Marcy L. Sussman, Arthur Grishman, and Morris F. 
Steinberg, July, 91 
insufficiency 

— encapsulated pleural effusion due to heart failure; report of 
2 cases (ab), Abraham H. Russakoff and Tobias Weinberg, 
Nov., 525 

valves. See Mitral Valve 

H. W.: Roentgen diagnosis of hypertrophic pyloric 
stenosis in infants. Sept., 267 
HEMANGIOMA. See Tumors, angioma 
HEMATITE 

— radiological evidence in hematite iron-ore workers (ab), 
Richard Fawcitt, Sept., 306 

HEMATOMA. See Cranium, hematoma; Shoulder, hematoma 
HENDRICK, JOHN A. See BRAASCH, WM. F. 

HENRY, M. G.: Fractures of the carpal scaphoid bone in indus* 
try and in the military service (ab), Dec., 611 
HENSCHEL, AUSTIN, TAYLOR, HENRY L., and KEYS, 
ANCEL: Gastric emptying time of man at high and normal 
environmental temperatures (ab), Dec., 603 
HENSHAW, PAUL S.: Influence of irradiation-killed cells on 
tumor growth (ab), Aug., 212 
Leukemia in mice following exposure to x-rays. Sept., 279 
HEPATITIS. See Amebiasis, hepatic 
HEPATOMA. See Liver, tumors 

HERMON, R.: Two cases of osteochondral hypothyroidism 
(ab), Aug., 205 
HERNIA 

diaphragmatic 

— hernia (congenital hernia of liver) (ab), J. Edmund Bradley 
and D. James Greiner, Aug., 203 
— peptic ulceration of esophagus with partial thoracic stomach 
(ab), A. S. Johnstone, Sept., 307 
HERPEL, FREDERICK K. See ZANCA, PETER 
HERRMANN, JULIAN B., and PACK, GEORGE T.: Varia- 
tions in sensitiveness of different skin areas to the ery- 
thema dose of roentgen radiation (ab), Dec., 618 
HERZLICH, JACOB. See WILSON, CARL L. 

HEUBLEIN, GILBERT W. See BELL, JOSEPH C. 
HEYDEMANN, JULIUS. See JOHNSTON, WAYNE A. 

HIP 

deformities 

— significance of developmental abnormalities (ab), Eric 
Samuel, Aug., 205 
diseases 

— acute suppurative arthritis in childhood (ab), Peter E. 
Russo, Nov., 528 

— pyogenic coxitis: I. End results and considerations of 
diagnosis and treatment (ab), Paul H. Harmon and Car- 
roll O. Adams, Dec., 609 

— pyogenic coxitis: II. Indications for surgical treatment in 
residual and chronic states and end-results of reconstruc- 
tion in S3 patients (ab), Paul H. Harmon and Carroll O. 
Adams, Dec., 610 

— role of aseptic bone necrosis (ab) , Ernst Bergmann, Oct., 415 
dislocations 

— pseudocongenital dislocation in infants (ab), Joseph H. 

Lapin, July, 97 
tuberculosis 

— cause of discrepancy in length of limbs following tuberculo- 
sis of hip in children. Arrest of growth from premature 
central closure of epiphyseal cartilages about the knee 
(ab), Gerald G. Gill, Dec., 610 

HISTKJCYTOSIS. See Reticuloendothelial System, diseases; 
Schiiller-Christian Syndrome 

HOOKER, ALFRED F., and GUTTMAN, RUTH J.: Three and 
one-half years’ experience with the 1,000 kilovolt roentgen 
therapy unit at Memorial Hospital (ab), Aug., 211 
HODGKIN’S DISEASE 

— lymphoblastoma of Hodgkin’s sarcoma type, involving 
mainly the small intestine, appendix, spleen and abdomi- 
nal pelvic lymph nodes, E. Lee Shrader, L, R. Sante, and 
W. A. D. Anderson, Sept., 293 
HOPPER, MARY E. See LEWIS, GEORGE M. 

HORMONES 

— clinical and roentgenological study of effects of hormonal 
therapy on bone growth, Rita S. Finkler, Nathan J. Furst, 
and Michael Klein, Oct., 346 

HORWITZ, THOMAS, and DILLMAN, MELVIN A.; Effect of 
roentgen rays on the joint effusions in certain nonspecific 
articular lesions in humans, and on the normal joints of 
dogs: preliminary report (ab), Oct., 423 
HOSPITALS 

military^. See Military Medicine 
HOTCH^SS, W, S.: Practical method for localization and re- 
moval of foreign bodies (ab). Sept., 314 
HOWARD, J. W.: Carcinoma of the duodenum (ab), July, 93 
HOWES, WM. E.: Castration for advanced malignant growth: 

short historical review with a case report. Sept., 272 
HOWSON, JOHN Y. See BEHNEY, CHARLES A. 

HUBER, FRANK: Cholecystography and jaundice (ab), Aug., 
202 

HUFFORD, C. E. See SANTE, L. R. 

HUGGINS, CHARLES, and BEAR, RICHARD S.: Course of 
prostatic ducts and the anatomy, chemical and x-ray 
diffraction analysis of prostatic calculi (ab), Aug., 210 
HUGHES, BOLAND: Intravenous urokymography; prelimi- 
nary report (ab), July, 98 

HUGHES, K. E. A. See PORRITT, ARTHUR E. 


HUMERUS 

— humeroradial synostosis (ab), E. Frankel, Aug, 206 
HUNT, CLAUDE J.: Correlation of the x-ray diagnosis with the 
operative findings in small-intestinal obstruction, Aug. 

HUNT, HOWARD B. See BISGARD, J. DEWEY 
HUNTER, SYDNEY. See WHITE, J. WILLIAM 
HURST, ALLAN, BASSIN, SYDNEY, and LEVINE, IDA* 
Miliary densities associated with mitral stenosis (ab)* 
Oct., 406 * 

HYDE, ROBERT W. See ZACKS, DAVID 
HYDROTHORAX 

— malignant cystadenoma of ovary with pleural effusion (Meigs’ 
syndrome) (ab), Horace B. Anderson, Dec.. 617 
HYPALGESIA 

— neurosurgical interpretation of dermatome hypalgesia with 
herniation of lumbar intervertebral disk (ab), J. Jay Kee- 
gan, Dec., 608 
HYPERTELORISM 

— (ab), Alfred B. Berkove, July, 88 

I 


ILEUM. See Intestines 

IMLER, ALLISON E. See PAPPER, E. M. 

INDUSTRY AND OCCUPATIONS 
— fractures of carpal scaphoid bone in industry and military 
service (ab), M. G. Henry, Dec., 611 
— industrial radiation hazards, C. B. Braestrup, Sept., 286 
diseases and poisoning 

— lung changes in electric arc welders; further observations 
(ab), O. A. Sander, Oct., 405 

— occupational disease of electric welders (ab), T. R. Jones and 
Jessie A. Lockhart, Oct., 405 

— pulmonary tuberculosis in Wellington: radiological inves- 
tigation among office and factory workers and secondary 
school children (ab), Marie S. Buchler, Dec., 600 
INFANTS 

See also Children 

— pneumopericardium in a forty-two-day-old infant (ab) 
D. J. Lages Netto, Dec., 602 ^ • 

— pseudocongenital dislocation of the hip in infants (ab), 
Joseph H. Lapin, July, 97 

— roentgen diagnosis of fetal meconium peritonitis (ab), Ed- 
ward B. D. Neuhauser, Nov., 527 
— ^roentgen diagnosis of hypertrophic pyloric stenosis in in- 
fants, H. W. Hefke, Sept., 267 
INFECTIONS. See Gangrene, gas; ParotiUs; etc. 
INFLAMMATION 

—role in induction of cancer by x-rays (ab), H» Burrows and 
J. R. Clarkson, Oct., 424 
therapy 

— roentgen-ray treatment of acute inflammatory conditions 
(ab), George E. Pfahler, Ju^, 104 
INFORMATION FOR AUTHORS 
— announcement of booklet, Oct., 393 
INGRAHAM, LOUISE P. See BISCHOFF, FRITZ 
INSTRUMENTS . , , ... 

— evolution of an improved transvaginal speculum, Aitnur 
W, Erskine, Aug., 170 
INTESTINES 

See also Colon; Duodenum , , . / . \ xt 

— small intestinal disorders in avitaminosis (ab), mrman 
Learner, Herbert M. Stauffer, and Charles L. Brown, 
Dec., 605 

abnormalities . 

——congenital atresia of duodenum and ileum; report 

cases with successful results following operati^ (a ;» 
Edwin M. Miller, Joseph Greengard, William B. Koy- 
craft, and Irma McFadden, Aug., 202 
diverticula ..... j of 

—diverticulitis of colon; review of literature and ana^sts oi 
91 cases (ab), Edward L. Young and Edward L. Young, 
III, Sept., 308 

—effect of motion on roe“tgenograp^hic appearance of stomach 

and small bowel (ab), Francis E. McDonough and Martm 
Schneider, Aug., 201 

— correlat^n of x-ray diagnosis with 

small-intestinal obstruction, Claude J. S. 

— errors in diagnosis (ab), Robert N. Bartels 
Harris, Dec., 604 

^^Souary^and^mtesUnM^ 

W. Frediani, July, 89 

roentgenography . „ p.vhard Schatzti, 

— small intestinal (barium) enema (ab). Ricnar 

July, 94 

— ^euroBbromatosis of oolon, small mtesUne^nd 

in a child (ab), Thomas Chalkley and James 
July, 94 

—volvulus of sigmoid colon;, disoussion of combined volvute 

and hepatodiaphragmatic interposition (ab;. J. 

stein and H. R. Sen^ri^ July, 9 
IODINE AND IODINE COMPOUNDS 

See also Pantopaque excretion urography, 

-"‘*lS^fjr"ice il^TaT/Sn. F? Oct.. 358 
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IODINE AND IODINE COMPOUNDS— co«I. 

— roentgenographic demonstration by diodrast of pleural walls 
in open crapycmn (ab), Joseph Gordon, Nov., 525 
iodized oil 

— venous intravasation during uterosalpingography (ab), 
E. Rohan Williams, Oct., 418 

ISARD, HAROLD J,: Right-sided aortic arch; report of a case 
(ab), Sept., 307 


J 

JACOBS, A. L. See FRANK, RACHEL 

JACOBS, E. A., CULVER, G. J., and KOENIG, E. C.: Roent- 
genologic aspects of retroperitoneal perforations of the 
duodenum, Dec., 503 

JACOBSON, LEON O., and PALMER, WALTER LINCOLN: 

Effect of anemia on gastric emptying (ab), July, 92 
JACOX, HAROLD W. Sec FREEDMAN, LESTER M. J. 
JAFFE, HENRY L„ and LICHTENSTEIN, LOUIS: Eosino- 
philic granuloma of bone: condition affecting one, sev- 
eral, or many bones, but ajjparently limited to the skele- 
ton, and representing the mildest clinical expression of the 
peculiar inflammatory histiocytosis also underlying Let- 
terer-Siwe disease and Schiiller-Christian disease (ab), 
Oct., 414 

JAMISON. S. CHAILLE, BRYAN, MARGARET S., and DAY, 
JANE M.: Bagassosis: a case report (ab), Aug., 200 
JANKELSON, I. R., and ROBINS, S. A.: Gallbladder functions 
after sub-total gastrectomy : clinical and roentgenological 
observations (ab), July, 95 
JASON, ROBERT S. See JOHNSON, JOHN B. 

JAUNDICE 

— cholecystography and jaundice (ab) , Frank Huber, Aug., 202 
JAWS 
tumors 

— malignant tumors of upper jaw (Skinner lecture) (ab), B. 
W. Windeyer, Oct., 420 
JENKINS, T. I. See ASLETT, E. A. 

JENKINSON, E. L., and BROwN, W. H.: Irradiation sickness: 
hypothesis concerning the basic mechanism and a study 
of the therapeutic effect of amphetamine and dextro- 
desoxyephedrine (ab), Dec., 617 
JOHNSON, JOHN B., and JASON, ROBERT S.: Sarcoidosis 
of the heart: report of case and review of literature (ab), 
Oct., 409 

JOHNSTON, HERBERT A.: Combination of nail and screw 
for fixation of fractures of the neck of the femur (ab,) 
Oct., 417 

JOHNSTON, WAYNE A., and HEYDEMANN, JULIUS: Clini- 
cal and radiological studies of pulmonary mycosis, July, I 
JOHNSTONE, A. S.: Peptic ulceration of the esophagus with 
partial thoracic stomach (ab), Sept., 307 
JOINTS 

See also Hip; Knee; Shoulder; etc. 

— effect of roentgen rays on joint effusions in certain nonspecific 
articular lesions in humans, and on normal joints of dogs; 
preliminary report (ab), Thomas Horwitz and Melvin 
A. Dillman, Oct., 423 

JONES, D. E. A.: Dosage system for linear gamma-ray sources 
(ab), Nov., 530 

JONES, GEORGEANNA E. SEEGAR. See JONES, HOWARD 
W.. Jr. 

JONES, HOWARD W., Jr., and JONES, GEORGEANNA E. 
SEE(^AR; Panhysterectoray versus irradiation for early 
cancer of uterine cervix (ab), July, 101 
JONES, T. R., and LOCKHART, JESSIE A,: An occupational 
disease of electric welders (ab), Oct., 405 
JUNQUEIRA, MOACYR A. See VERSIANI, OSCAR 
JURISPRUDENCE 

— percentage of disability (communication), I. S. Trostler, 
Aug., 189 


KALAYJIAN, BERNARD S. See MAGUIRE, DANIEL L., Jr. 
KAPLAN, IRA I.: Tubercular adenopathy in young children 
(ab), Oct., 423 

■ -and RUBENFELD, SIDNEY; Treatment of asthma with 
roentgen ray (ab), July, 105 
KAPOSI SARCOMA. See Sarcoma, Kaposi’s ^ ^ 

KAUTZ, FRIEDRICH G., and SCHWARTZ, IRVING; Intra- 
ocular calcium shadows: choroid ossification, Nov., 486 
KEEGAN, J. JAY: Neurosurgical interpretation of dermatome 
hypalgesia with herniation of the lumbar intervertebral 
disc (ab), Dec., 608 . . , 

KEMP, F. H.; Phenlodol: new contrast medium for chole- 

KENNEDY Kroger lI’J.'^'dIMN, CLAUDE E., and WEBER, 
HARRY M.: Polypoid lesions of the colon of children 

KENT.^roWARy^M., BLADES, BRIAN, VALLE, ANIBAL R., 
and GRAHAM, EVARTS A.: Intrathoracic neurogenic 
tumors (ab), Nov., 525 „ 

KEPNER, R. D. See CLOWARD, R. B. , , 

KERLEY, PETER: Etiology of erythema nodosum (ab), Aug., 
200 

See DAVIDSON, MAURICE , , nr n 

kern, RICHARD A., and GODFREY, ELLWOOD W^: Pneu- 
mohydropericardium; report of three cases (ab;, Aug., 
201 

keys, ANCEL. See HENSCHEL, AUSTIN 


KIDNEYS 

abnormalities 

—pelvic single kidney; report of case (ab) , Oswald S. Lowsley 
and Joseph H. Menning, Oct., 419 
cysts 

— simple and otherwise (ab), Wm, F. Braasch and John A. 

Hendrick, Aug., 209 
movable 

—relation of coincident anomalies of gastro-intestinal tract 
and renal ptosis to digestive disturbance, W. E. Reiley, 
July, 30 

prolapse. See Kidneys, movable 
tuberculosis. See Kidneys, tumors 
tumors 

—classification of neoplasms: clinical and pathological study 
based on 199 cases (ab), M. M. Melicow, Dec,, 612 
— retroperitoneal tumors (especially Wilms’ tumor and neuro- 
blastoma) in children (ab), Frederick Pilcher, July, 102 
— tuberculoma (ab), Mordecai Nachman, Dec., 613 
— tuberculoma; report of case (ab), Stanley L. Wang and Al- 
bert V. Flaqud, Oct., 419 
KIEFFER, JEAN. See WEIDMAN, WM. H. 

KING, LESTER S., and BUTCHER, JAMES: Osteochondroma 
of the base of the skull (ab), Nov., 524 
KLEIN, I.r Roentgen study of lymphogranuloma venereum: 

report of 24 cases (ab), Aug., 202 
KLEIN. MICHAEL. See FINKLER, RITA S. 

KLEINBERG, SAMUEL: The solitary bone cyst. Report of a 
case of twenty years’ duration (ab), Dec., 612 

KNEE 


— cause of discrepancy in length of limbs following tuberculo- 
sis of hip in children. Arrest of growth from premature 
central closure of epiphyseal cartilages about the knee 
(ab), Gerald G. Gill, Dec., 610 
roentgenography 

— pneumoroentgenography (ab), P. P. Hailch, Oct., 417 
—use of special views (ab), John D. Camp and Mark B. 

Coventry, Sept., 311 
wounds and injuries 

— internal derangements of knee joint in Canadian Army 
(overseas) (ab), D. W. MacKenzie and J. A. MacFarlane 
Syit., 311 ' 

KNIGHT* MAYNARD D. See SINGLETON, ALBERT O. 
KOENIG. E. C. See JACOBS, E. A. 

KOILONYCHIA 

— koilonychia and polycythemia vera (ab), A. J. Glazebrook 
Oct., 424 * 

KORNBLUM, KARL: Plea for prevention of bronchiectasis 
(ab), Oct., 404 

KORNBLUM, KARL (obit), July, 81 

KOSITCHEK, ROBERT J,: Monocytic leukemia associated 
with bone changes (ab), July, 97 
KRAFT, ERNEST: Lung abscess secondary to stenosing bron- 
chiogenic carcinoma, July, 39 

KUNSTLER, WALTER E. See VINEBERG, ARTHUR M 
KUPKA, EDWARD. See OECHSLl, W. R. 

KYMOGRAPHY 

— intravenous urokyraography; preliminary renort 
Boland Hughes, July, 98 ^ 

— kymography and its application to esophageal 

(ab), John W. McLaren, Sept., 307 mo'tment 


LAGES NETTO, D. J.: Pneumopericardium in a fortv iv^o i 

old infant (ab), Dec., 602 ' »ort>-tv,o «lay 

LAHEY, FRANK H., and MARSHALL, SALIUEL T • <; 

posium on abdominal surgery. Indications fo-'and S' 
periences with, total gastrectomy, based unor 
total gastrectomy (ab), Nov,, 520 ^ 

LAMINAGRAPHY. See Body Section Roentjren<y.^a-.i. 

LAPIN, JOSEPH H.: Pseudocongenital disI^tfS t.- 

in infants (ab), July, 97 o«iocation tbt bjp 

LARYNX 

cancer 

— classification from radiotherapeuticvfeirp-/r.t.x„,,, 

erman, Sept., 315 ' ^ i-1, j..ed- 

— radiotherapeutic test as an aid in choo^:-v 
tion and irradiation (ab). Max Cutler 
— technic of radium treatment of 

Lederman and W. V. Mayneord Seiit Lf, 

—treatment by roentgen irradiation: 

results (ab), John V. Blady and tv?/ "’i* 
iain, Nov., 529 ' Ldxrsed Chamber- 

LASHER, E. C. See MEDLAR, E M 

LAVHER, GERALD and COPLEMAK.BEIfrtT-rr- , ' 

posterior lordotic projection in ro^nTr/^^'^'"*-*' Antero 
tion of the lungs, Aug., 135 <-“'%rap&:; ezamfna- 

LEA, D. E.: Spatial distribution in irrad«(.j 

system (ab), July, 106 ® on ca-'diovaS^ 

LEARMONTH, J. R., BLACKWOOn «• 

R. L.: Localized arterial throAt^'-* EICHAEJ^ 
origin (ab). Sept., 313 of i.n<let£r====^"' 

LEARNER, NORMAN, STAUFPfd ^ 

BROWN, CHARLES L ■ ?^2EEEET 2^- 

avitaminosis (ab), Dec., '^tetinal direct 
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NAILS— conf. 

— koilonychia and polycythemia vera (ab), A. J. Glazebrook, 
Oct.. 424 
NASOPHARYNX 

— radiation therapy of lymphoid tissue, Howard H. Ashbury, 
Sept.. 250 

— roentgen treatment of lymphoid tissue, Sydney J. Hawley, 
Sept., 254 
cancer 

• — carcinoma (ab) , Charles M. Thompson and Elmer L. Grimes, 
Oct., 420 

NATHANSON, LOUIS, and MORGENSTERN, PHILIP: Non- 
tuberculous pulmonarj*^ cavitation (ab), Aug., 198 
NAVAL MEDICINE 

• — intervertebral disk problem in Navy (ab), F. Reith Brad- 
ford, Nov., 527 

NEARY, G. J.: Physical aspects of intracavitary radium treat- 
ment of carcinoma of the cervix uteri. Part I, (ab). 
Sept., 316. Part II. A physical investigation of the 
Donaldson technique, (ab), Sept., 317 
NECROSIS 
aseptic 

— role of aseptic bone necrosis in hip lesions (ab), Ernst Berg- 
mann, Oct., 415 
NEGROES 

- — carcinoma of lung in a ten year old Negro boy (ab), B41a 
Halpert and Peter E. Russo, Nov., 525 
NELLEN, JAMES W. See REINGOLD, MORRIS 
NERVES 

■ — neurosurgical interpretation of dermatome bypalgesia with 
herniation of lumbar intervertebral disk (ab), J. Jay 
Keegan, Dec., 60S 
NERVOUS SYSTEM 
See also Brain 
tumors 

— intrathoracic neurogenic tumors' (ab), Edward M. Kent, 
Brian Blades, Anibal R. Valle, and Evarts A. Graham, 
Nov., 525 

NERVOUS SYSTEM, SYMPATHETIC 
blocking 

—use of phlebographj’ and lumbar sympathetic block in diag- 
nosis of venospasm of lower extremities; preliminary re- 
port (ab), E. M, Papper and Allison E, Imler, Octr. 419 
NEUHAUSER, EDWARD B. D.: Roentgen diagnosis of fetal 
meconium peritonitis (ab), Nov,, 527 
NEUROBLASTOMA. See Tumors, neuroblastoma 
NEUROFIBROMATOSIS 
— K)f bone (ab), Murray M. Friedman, Dec., 606 
— of colon, small intestine and mesentery in a child (ab), 
Thomas Chalkley and James W. Bruce, July, 94 
NEUROSURGERY 

—neurosurgery and radiation for relief of pain in advanced 
cancer, George W. Cooper, Jr., and Vincent W. Archer, 
Aug., 142 

— neurosurgical interpretation of dermatome bypalgesia with 
herniation of lumbar intervertebral disk (ab), J. Jay Kee- 
gan. Dec., 608 

NTEHAUS, RALPH F.; Achalasia of the esophagus (ab), Dec,, 
603 

NORTHUP, DAVID W. See VAN LIERE, EDWARD J, 

NOSE 

See also Nasopharynx 

— proper and improper administration of oily sprays (ab), 
Bruno L. Griesman, Oct., 400 


OBITUARIES 

Cooper, Robert Williams, July, 81 
Doughty, William McDowell, July, 81 
Dunham, H. Kennon, Aug., 192 
Hartung, Adolph, Aug., 192 
Kornblum, Karl, July, 81 
Martin, Frederick C., Oct., 393 
Murphy, John Thomas, Sept., 300 
Price, Rudolph Jerome, Oct., 393 
OBLETZ, benjamin E.; Fresh fractures of the carpal scaph- 
oid (ab). Sept., 309 
OBSTETRICS 

i?* Pelvis, measurement 
OCCIPITAL BONE 

-—cervical syringomyelia and syringomj’’elia-like states as- 
sociated with Amold-Chiari deformity and platybasia 
Lichtenstein, Dec,, 599 

OCH^O^OS^^* Industry and Occupations 

complete roentgen and ophthalmologic examination for 
ochronosis in two alcaptouuric children (ab), Lynn D. 
Abbott, Jr., Frederick B. ^landeville, and Walter J. 
Rem. Sept., 312 

ODONTOID PROCESS, See Atlas and Axis ^ 

OECHSLI, W. R., and KUPKA, EDWARD: Roentgenographic 
aspects of Jklonaldi’s cavity aspiration in pulmonary tuber- 
culosis (ab), July, 89 
OIL ' 

— proper and improper administration of oily nasal sprays 
(ab). Bruno L. Griesman, Oct., 400 
OLDS, JOHN W.: Design for an x-ray department at an ad- 
vance base hospital (ab), Dec., 614 
OPPENHEIMER, ALBERT: Pathology, clinical manifesta- 
tions and treatment of lesions of the interv'ertebral disks 
(ab). Sept.. 309 


ORCHIDECTOMY. See Castration; Testes, tumors 
ORDWAY, W. H. See MEDLAR, E. M. 

S ARNETT, JOHN H., and EEWY, FRED. 
OSTEITK^*^ “eningioma; case, July, 62 

deformans 

— Paget’s disease, with report of case (ab), James Aliller 
July, 95 

OSTEOCHONDRITIS 

— osteochondrosis deformans tibiae; nonrachitic bow leg in 
children (ab), C. Glenn Barber, July, 96 ’ 

OSTEOCHONDROMA. See Tumors, osteochondroma 
OSTEOCHONDROSARCOMA. See Sarcoma, osteochondro- 
sarcoma 

OSTEOCLASTOMA. See Tumors, myeloma 
OSTEOMYELITIS. See Cranium; Atlas and Axis 
OTITIS MEDIA 


— aero-otitis media; roentgenologic study (ab), J. C. Larkin 
Sept., 305 ' 

OVARY 
irradiation 

— influence of irradiation of ovaries upon estrus and neoplas- 
tic development in Marsh-Buffalo mice, Fritz Bischoff, 
Hen^ J- Ullmann, and Louise P. Ingraham, July, 55 
— regression of bone metastases from breast cancer after 
ovarian sterilization (ab). Max Ritvo and Oscar S. Peter- 
son, Jr., Oct., 422 
tumors 

— malignant cystadenoma with a pleural effusion (Meigs* 
syndrome) (ab), Horace B. Anderson, Dec., 617 
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PACK. GEORGE T. See HERRMANN, JULIAN B. 
PAGET’S DISEASE 

of bones. See Osteitis deformans 
PALMER, WALTER LINCOLN. See JACOBSON, LEON 0. 
PANCREAS 

— annular pancreas; tabulation of recent literature and report 
of a case (ab), Bert E, Stofer, Dec., 605 
aberrant 

— aberrant pancreatic tumor in duodenal wall; case, Samuel 
Brown, Kamillo Flachs, and Philip Wasserman, Oct., 385 
calculi 

— report of seven cases in two of which cure was effected by 
pancreaticolithotomy (ab), Joseph Lionello, Bernard J. 
Ficarra, and Nicholas H, Ryan, Oct., 410 
PANCREATICOLITHOTOMY. See Pancreas, calculi 
PANTOPAQUE ^ ^ 

— iodinated organic compounds as contrast media for radio- 
graphic diagnoses. HI. Experimental clinical myelog- 
raphy with ethyl iodophenylundecylate (pantopaque) 
(ab), Theodore B. Steinhausen, Clarence E. Dungan, 
Joseph B, Furst, John T. Plati, S. Willard Smith, A. 
Perry Darling, and E. Clinton Wolcott, Jr., with Stafford 
L. Warren and William H. Strain, Sept., 230 
— iodinated organic compounds as contrast media for radio- 
graphic diagnoses. IV. Pantopaque myelograplg, 
George H, Ramsey, J. Douglas French, and William H. 
Strain, Sept,, 236 . ■ c 

— mj’^elography with pantopaque and a new technic lor its re- 
moval, Wendell G. Scott and Leonard T. Furlow, Sept., 
241 

PAPPER, E. M., and IMLER, ALLISON, E.: Use of phlebog- 
raphy and lumbar sympathetic block in the diagnosis m 
venospasm of the lower extremities: preliminary repo 
(ab), Oct., 419 
PARATHYROID 


— carcinoma (ab), Karl A. Meyer and Alex B. Ragms, Sept., 
314 

AROTID GLAND 

tumors , , „ . on 

— adenolymphoma (ab), M. Ledertnan, Sept., 

AROTITIS 

-cou^rle^^under radiation therapy (ab), Franz Buschke and 
Simeon T. Cantril, Sept., 318 , -nPAYER. 

ASACHOFF, HARRY D., MADONICK,_M. J., and D^YtK, 
CARL; Arachnodactyly in four siblings, pne 
encephalographic observations of two (ab), u 

— congenital absence of patellae associated with 

plasia of elbows and dystrophy of nails. Senturia 

syndrome (ab), Hyman R. Senturia and Ben JJ. aeni 

(ab), Oct., 412 , . , _ -jiv irradia- 
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ELLEGRINI-STIEDA DISEASE. See Femur, 

Stieda disease 
ELVIS 

measurement , with a new posi' 

— practical technic for r^ntgen pel Sussmafl, SepL* 

tioning (ab), A. E. Colcher and Walter a 
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PELVIS, measurement*— co«/. ^ 

— subpubic angle: radiological aspects (ab), E. Peter Allen, 
Sept., 312 

tumors 

< — extravesical lesions causing bladder neck obstruction, S. W. 
Donaldson and R. K. Ratliff, Oct., 319 
PENDERGRASS, EUGENE P.: Roentgen diagnosis of some of 
lesions adjacent to and involving the diaphragm (ab), 
Oct., 411 

PENNAL, G. F.: Subluxation of the ankle (ab), July, 97 
PEPTIC ULCER 

— in descending duodenum (ab), Chaunccy N. Borman, July, 
93 

— peptic ulcer and chronic gastritis (ab), Vincent P, Collins, 
July, 93 

surgical therapy 

— symposium on abdominal surgery. Acute perforation in 
gastroduodenal ulceration: with special reference to end- 
results (ab), W. L. Estes, Jr., and B. A. Bennett, Jr., Nov., 
626 

PEREIRA, ATHAYDE: Importance of roentgen examination 
in diagnosis of adenoma of the prostate (ab), Dec., G14 
PERICARDIUM 

— pneumopericardium in a forty-two-day-old infant (ab), 
D. J. Lages Netto, Dec., 602 
PERITONITIS 


— roentgen diagnosis of fetal meconium peritonitis (ab), Ed- 
ward B. D. Neuhauser, Nov., 527 
PESQUERA,G.S. See MEDLAR. E. M. 

PETERS, JOHN P. See LEARY, DEBORAH C. 

PETERSON, OSCARS., Jr. See RITVO, MAX 
PETERSON, VERNON L.: Fungus disease of the chest, July, 
14 

PETROUS BONE. See Temporal Bone 

PEYTON, WM. T., and LEVIN, JULES D.: Posterior hernia- 
tion of the intervertebral disc: analysis of 65 cases (ab), 
Dec., 608 

PFAHLER, GEORGE E.: Roentgen-ray treatment of acute 
inflammatory conditions (ab), July, 104 
PHALANGES. See Fingers and Toes 
PHARYNX 

— radiation therapy of lymphoid tissue, Howard H. Ashbury, 
Sept., 250 

PHENIODOL. See Gallbladder, roentgenography 
PHLEBOGRAPHY. See Veins, roentgenography 
PHOSPHORUS 

in blood. See Blood, phosphorus 
radioactive. See Radioactivity 

PHOTOFLUOROGRAPHY. See Tuberculosis, Pulmonary, 
mass roentgenologic surveys 

PILCHER, COBB: Note on the first demonstration of an in- 

roentgen rays (ab), Aug., 198 

PILCHER, FREDERICK: Retroperitoneal tumours in children 
(ab). July, 102 

PITUITARY PREPARATIONS 
— pituitrin for concentrating diodrast in excretion urography, 
Mauride H. Wald and A. F. Galloway, Oct., 358 
PLACENTA 
roentgenography 

— fallacies in soft tissue placentography (ab), Chassar Moir, 
Oct., 418 

PLATI, JOHN T. See STEINHAUSEN, THEODORE B. 

PLATYBASIA. See Atlas and Axis 

PLEURA 


— roentgenographic demonstration by diodrast of pleural 
walls in open empyema (ab), Joseph Gordon, Nov,. 525 
PLEURISY 


— abnormal pulmonary physiology as result of chronic irradia- 
tion pleuropulmonitis (ab), John E. Leach, Aug., 212 
with effusion. “ See also Hydrothorax 

— encapsulated effusion due to heart failure: report of two 
cases (ab), Abraham H. Russakoff and Tobias Weinberir. 
Nov., 525 ^ 

PNEUMOCONIOSIS 

— bagassosis; case report (ab), S. Chaille Jamison, Margaret 
S. Bryan, and Jane M. Day, Aug., 200 
— pneumoebniosis; story of dusty lungs (ab), Lewis Gregory 
Cole, Sept., 305 

— silicotuberculosis (ab), Oscar Auerbach and Marguerite G. 

Stemmerman, Oct., 403 
roentgenography 

— appearances in development of coal miners* pneumoconiosis 
(ab), E, A. Aslett, T. W. Davies, .and T. I. Jenkins, Sept., 
306 

— evidence in hematite iron-ore workers (ab), Richard Faweitt, 
Sept., 306 

— occupational disease of lungs in boiler scalers (ab), Lasar 
Dunner, Sept., 306 

PNEUMOHYDROPERICARDIUM. See Pneumopericardium 
PNEUMONIA 
atypical 

— atypical pneumonia complicating severe varicella in an adult 
(ab), L. E. Rausch, T. J, Grable, and J. H. Musser, July, 
90 

— of unknown etiology; clinical, roentgenological, and patho- 
logical correlation (ab), Frank B. Lusk and E. Kenneth 
Lewis, Sept., 306 

— primary atypical pneumonia, etiology unknown (ab), John 
H. Dingle et al, Nov,, 524 

— primary pneumonia; analysis of therapeutic results in 155 
cases (ab), Howard L. Correll and Irving I. Cowan, Aug., 
199 


— primary pneumonia (virus pneumonia) (ab), Robert C. 
Schmitz, Oct., 404 

— pseudobronchiectasis (following atypical pneumonia) (ab), 
Brian Blades and David J. Dugan, Oct,, 404 
— roentgenographic manifestations of atypical pneumonia of 
unknown etiology (ab), W. E. Crysler, Oct., 404 

lipid 

— proper and improper administration of oily nasal sprays 
(ab), Bruno L. Griesman, Oct., 400 
virus. See Pneumonia, atypical 
PNEUMOPERICARDIUM 

— in a forty-two-day-old infant (ab), D. J. Lages Netto, Dec., 
602 

— pneumohydropericardium; report of three cases (ab), 
Richard A. Kern and Ellwood W. Godfrey, Aug., 201 
PNEUMOPERITONEUM 

— postoperative pneumoperitoneum (ab), J. E. Bannen, Dec., 
606 

PNEUMOTHORAX 

— idiopathic spontaneous pneumothorax (ab), S. H. Babing- 
ton. Oct., 405 

POHLE, ERNST A., and SIRIS, EVELYN L.: Roentgen rays 
in the treatment of carcinoma of the bronchus, with an 
analysis of 69 cases treated in the State of Wisconsin 
General Hospital from 1933 to 1943 (ab), Nov., 529 
POHLMANN, H. F., and WACHSTEIN, M.: Epidermoid 
(squamous epithelial) bone cyst of the phalanx (ab), 
Aug., 206 

POLYCYTHEMIA 

— koilonychia and polycythaemia vera (ab). A, J. Glazebrook, 
Oct., 424 
therapy 

— roentgen irradiation in polycythemia vera by multiple small 
doses to large areas of body (ab), Laurence L. Robbins, 
Sept., 318 

POMERANZ, RAPHAEL, GRADY, HUGH G., PEELEN, 
MATTHEW, and MAGNES, MAX: Spontaneous chole- 
cystoduodenal fistula in a patient with a primary hepa- 
toma of liver; case, Dec., 582 

POMMERENKE, W. T., and HAHN, P. F,: Absorption of 
radioactive sodium instilled into the vagina (ab), Aug., 
212 

PORENCEPHALY. See Brain, cysts 

PORRIX:^ ARTHUR E., HUGHES, K. E. A., and CAMPBELL, 
R. J. C.: Sarcoma of the stomach (ab), Dec., 604 
PORTMANN, U. V. See MARK, J. T. ‘ 

PREGNANCY 

^intravenous pyelograms in normal and abnormal pregnan- 
cies (ab), Deborah C. Leary and John P. Peters, July, 98 
cancer and pregnancy. See Pregnancy, tumors complicating 
tuberculosis and pregnancy 

— chest screening in an acte-natal clinic (ab), Rachel Frank 
and A. L. Jacobs, Oct,, 402 
tumors complicating 

— carcinoma of cervix (ab), Charles R. Maino and Robert 
D. Mussey, Oct., 422 

PRICE, RUDOLPH JEROME (obit), Oct., 393 
PRIODAX. See Gallbladder, roentgenography 
PROBSTEIN, J. G., and SENTURIA, H. R.: Volvulus of the 
sigmoid colon: discussion of combined volvulus and 
hepatodiaphragmatic interposition (ab), July, 94 
PROCTOR, SAMUEL E., CAMPBELL, THOMAS A., and 
DOBELLE, MARTIN: March fractures of the tibia and 
femur (ab), Dec., 611 
PROSTATE 

anatomy and histology 

— course of prostatic ducts and the anatomy, chemical and x- 
ray diffraction analysis of calculi (ab), Charles Huggins 
and Richard S. Bear, Aug., 210 
calculi 

— course of prostatic ducts and the anatomy, chemical and 
x-ray diffraction analysis of calculi (ab), Charles Huggins 
and Richard S. Bear, Aug., 210 


— treatment of carcinoma (ab), E. W. Riches, I. G. Williams, 
and A. Haddow, July, 101 
diseases 

— cystourethrographic diagnosis (ab), William E. Forsythe, 
Jr., July, 99 
tumors 

— importance of roentgen examination in diagnosis of adenoma 
(ab), Athayde Pereira, Dec., 614 
PSEUDARTHROSIS 

— two congenital deformities of tibia: congenital angulation 
and congenital pseudarthrosis (ab), E. Rohan Williams, 
Sept., 311 

PUENTE DUANY, N., CANIZARES, RAFAEL, and FONTS 
ABREU, ERNESTO: Carcinoma of the breast: treat- 
ment and late results (ab), July, 100 




-atypical coarctation of aorta, with absence of left radial 
pulse (ab), A. Grishman, M. L. Sussman, and M. F 
Steinberg, Oct., 409 
PYELOGRAPHY 

— intravenous pyelograms in normal and abnormal pregnancies 
(ab), Deborah C. Leary and John P. Peters, July, 98 
— pituitrin for concentrating diodrast in excretion urograohv 
Maurice H. Wald and A. F. Galloway, Oct., 358 
— present status of intravenous and retrograde nveloirranhv 
(ab), Walter E. Hatch, Dec., 612 P>ci«i,rapny 

— urokymography; preliminary report (ab), Boland Hughes/ 
July, 98 
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roentgen rays— coh/. 

effects 

—comparative studies on radiosensitivity of normal and maliK- 
nant cells in culture. II. Delayed lethal effect. (al>), 
L Doljanski, G. Goldliaber, and h. Halberstacdter, Nov., 
530 

— comparative studies on radioscnsitivity of normal and 
malignant cells in culture. III. Further studies on inhibi- 
tory effect of x-rays on cell outgrowth (ab), G. Gold- 
liaber, L. Doljanski, and L. Halberstacdter, Nov., 530 
— effect of x-ray irradiation upon bacterial toxemia in rabbks, 
J. Dewey Bisgard, Howard B. Hunt, and R. Hugh Dickin- 
son, Oct., 330 

— influence of irradiation-killed cells on tumor growth (ab), 
Paul S. Henshaw, Aug., 212 

— of irradiation on cardiovascular sj’stcm (ab), John E. Leach, 
July, lOG 

—on joint effusions in certain nonspecific articular lesions in 
humans, and on normal joints of dogs; preliminary report 
(ab), Thomas Horwitz and Melvin A. Dillman, Oct., 423 
— time intensity factor in x-ray irradiation (of fibroblasts). 

Influence of overall time (ab), Edith Paterson, Nov., 530 
films 

— quantitative study of effect of temperature on sensitivities 
of x-ray screens and films, Russell H. Morgan, Sept., 256 
fluoroscopy. See also Foreign Bodies 
— fluoroscopy and leukemia (ed), Sept., 297 
injurious effects 

— abnormal pulmonary physiology as result of chronic irradia- 
tion pleuropulmonitis (ab), John E. Leach, Aug., 212 
— fluoroscopy and leukemia (ed). Sept., 297 
— industrial radiation hazards, C. B. Braestrup, Sept., 280 
— investigations into degree of scattered radiation received by 
x-ray workers during routine diagnostic examinations in a 
militarj’ hospital department (ab), J. A. C. Fleming, Oct., 


424 

— irradiation sickness; hypothesis concerning the basic mech- 
anism and a study of the therapeutic effect of amphet- 
amine and dextro-desoxyephedrine (ab), E. L. Jenkinson 
and W. H. Brown, Dec., 617 

— leukemia in mice following exposure to x-rays, Paul S. Hen- 
shaw, Sept., 279 

— leukemia in radiologists, Herman C. March, Sept., 275 
— spontaneous rib fractures following irradiation for cancer of 
breast (ab), Asa B, Friedmann, July, 100 
stereoscopy 

— instantaneous stereography (ab), G. L. Rogers, Dec., 615 
ROENTGEN THERAPY 

See also Cancer, radiotherapy; Larynx, cancer; Lungs, 
cancer; Sinuses, Paranasal, diseases; etc. 

— calibration of x-ray equipment for superficial therapy (ab), 
C. E. Eddy, Dec., 617 

— variations in sensitiveness of different skin areas to erythema 
dose of roentgen radiation (ab), Julian B, Herrmann and 
George T. Pack, Dec., 618 
dosage 

— data concerning use of x-ray beams in direct (cross firing) op- 
position (ab), C. W. Wilson, July, 106 
— metabolic effects of therapeutic doses of x and gamma radia- 
tions (ab), J. S. Mitchell, Sept., 318 
high voltage. See also Cancer, radiotherapy 
— use of wedge filters in deep therapy (ab), F, Ellis and H. 
Miller, Nov., 529 

ROGERS, G. L.: Instantaneous stereography (ab), Dec., 615 
ROSS, A. S. See WEBSTER, D. R. 

ROSSER, CURTICE: Symposium on abdominal surgery. 

Simple penetrating ulcer of the cecum (ab), Nov., 527 
ROYER, M., and SOLARI, A. V.: Radiological anatomy of the 
normal terminal choledochus (ab), Oct., 410 
RUBENFELD, SIDNEY. See KAPLAN, 1. 1. 

RULE, COLTER, and GROLLMAN, ARTHUR: Osteo-nephrop- 
athy; a clinical consideration of “renal rickets” (ab), 
Sept., 312 

RUSSAKOFF, ABRAHAM H., and WEINBERG, TOBIAS: 
Encapsulated pleural effusion due to heart failure; report 
of two cases (ab), Nov., 525 

RUSSO, PETER E.: Acute suppurative arthritis of the hip in 
childhood (ab), Nov., 528 
See HALPERT, BfiLA 

RYAN, NICHOLAS H. See LIONELLO, JOSEPH 
RYPINS, EDWIN. See DITKOWSKY, SOL P. 
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SALIVARY GLANDS 

See also Parotid Gland 
tumors 

— diagnosis, classification and treatment (ab), Reginald T. 
Payne, Margaret C. Tod, and M. Lederman, Oct., 421 
SAMUEL, ERIC: Significance of some developmental abnor- 
malities of the hip joints (ab), Aug., 205 
SANDER, O. A.: Further observations on lung changes in elec- 
tric arc welders (ab), Oct., 405 

SANTE, L. R., and HUFFORD, C. E.: Annular shadows of 
unusual type associated with acute pulmonary infection 
(ab), July, 88 

See SHRADER, E. LEE 

SARCOIDOSIS 

— Boeck’s sarcoid and systemic sarcoidosis (Besnier-Boeck- 
Schaumann disease) : study of 35 cases (ab), David Reis- 
ner, Dec., 600 


— of heart; report of case and review of literature (ab), 
John B. Johnson and Robert S. Jason, Oct., 409 
SARCOMA 

See also Cancer; Tumors; and under organs and regions, 
as Ureters, tumors 

— lymphoblastoma of Hodgkin’s sarcoma type, involving 
mainly the small intestine, 'appendix, spleen, and abdomi- 
nal pelvic lymph nodes, clinico-pathological conference, 
E. Lee Shrader, L. R. Sante, and W. A. D. Anderson, 
Sept., 293 
Kaposi’s 

— direct current combined with x-ray therapy; case of Kaposi 
sarcoma thus treated, Harry Sigel, Oct., 380 
lymphosarcoma 

— of gastro-intestinal tract; report of 20 cases (ab). Barton 
MeSwain and John M. Beal, Sept., 317 
osteochondrosarcoma 

— clinico-pathological conference, G. E. Haggart, Hugh F. 

Hare, and J. H. Marks, Oct., 378 
radiotherapy 

' — influence of irradiation-killed cells on tumor growth (ab), 
Paul S. Henshaw, Aug., 212 
SARNAT. BERNARD G. See BRODIE, ALLAN G. 

SCALP 

— ringworm; successful use of roentgen rays to epilate local 
areas of infection (ab), George M. Lewis and Mary E. 
Hopper. Oct., 424 
SCAPHOID BONE. CARPAL 
fracture 

— fresh fractures (ab), Benjamin E. Obletz, Sept., 309 
— in industry and in military service (ab), M. G. Henry, Dec 
611 

SCHATZKI, RICHARD: Small intestinal enema (ab), July, 94 
See HALE, CLAYTON H. 

SCHEFFEY, LEWIS C., THUDIUM, WM. J., and FARELL, 
DAVID, M.: Further experience in the management and 
treatment of carcinoma of fundus of the uterus, with five- 
year end results in 75 patients (ab), July, 101 
SCHMIDT, ERNST A. See WARING. JAMES J. 

SCHMIDT, HERBERT W.: Benign nontuberculous bronchial 
stenosis (ab), Sept., 306 

SCHMITZ, ROBERT C.: Primary atypical pneumonia (virus 
pneumonia) (ab), Oct., 404 

SCHNEIDER, MARTIN. See McDONOUGH, FRANCIS E. 
SCHORSTEIN, J.: Compound fronto-orbital fractures (eight 
..cases) (ab), Aug., 207 
SCHtiLLER-CHRISTIAN SYNDROME 
— eosinophilic granuloma of bone: condition affecting one, 
several or many bones, but apparentlj^ limited to the skele- 
ton, and representing the mildest clinical expression of the 
peculiar inflammatory histiocytosis also underlying Let- 
terer-Siwe disease and Schfiller-Christian disease (ab), 
Henry L. Jaffe and Louis Lichtenstein, Oct., 414 
— Hand-Schiiller-Christian syndrome and “eosinophilic or 
solitary granuloma of bone” (ab), Oscar Versiani, Jos6 
Maria Figueir6, and Moacyr A. Junqueira, ()ct.. 413 
SCHWARTZ, IRVING. See KAUTZ, FRIEDRICH G. 
SCHWARTZ, LEO: Adenoma of trachea and bronchus (ab) 
Oct., 407 

SCLERODERMA 

— roentgenological appearance of gastrointestinal tract in 
scleroderma (ab), Clayton H. Hale and Richard Schatzki. 
Nov., 525 
SCLEROSIS 
tuberous 

— pulmonary and osseous manifestations, with some remarks 
on their pathogenesis (ab), Alfred J. Ackermann, Oct.. 413 
SCOTT. WENDELL G., and BOTTOM, DONALD S.: Lamina- 
graphic studies of the aorta: their advantages and limita- 
tions (ab), Aug., 200 

and FURLOW, LEONARD T,: Myelography with panto- 
paque and a new technic for its removal, Sept., 241 
SCOVILLE, WM. B. See SPURLING, R. G. 

SEMILUNAR CARTILAGES 

— observations on regeneration of cartilages in man (ab). I 
S. Smillie, Dec., 609 

SENTURIA, BEN D. See SENTURIA, HYMAN R. 

SENTURIA, HYMAN R., and SENTURIA, BEN D.: Congenital 
absence of the patellae associated with arthrodysplasia 
of the elbows and dystrophy of the nails: a hereditary 
syndrome (ab), Oct., 412 
See PROBSTEIN, J. G. 

SHEPARD, DUNCAN V. See GRAY, HOWARD K. 

SHIRLEY, AMOS R.: An unusual gastrocolic communication* 
case, Dec., 588 ' 

SHOULDER 

— lateral rupture of intervertebral disks: common cause of 
shoulder and arm pain (ab), R. G. Spurling and Wm. B 
Scoville, Dec., 607 
arthritis 

— periarthritis (ab), Arthur Steindler, Dec., Gil 
disease 

— acute calcified subacromial or subdeltoid bursitis (abl 

Frank R. Guido, Oct., 418 ^ 

hematoma 

— subscapular ossified hematoma; case report (ab) T William 
White and Sydney Hunter, Sept., 310 
SHRADER, E. LEE, SANTE, L. R., and ANDERSON W. A. 

D.: Clinico-pathological conference. Sent 293 * 

SHWACHMAN, HARRY. See RILEY, CONRAD M 
SIEGAL, AARON. See EDWARDS, H. r. 
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SIGEL, HARRY: Direct current combined with x-ray theraps*: 

case of Kaposi sarcoma thus treated, Oct., 386 
SIGMOID 

— volvulus of sigmoid colon; discussion of combined volvulus 
and hepatodiaphragmatic interposition (ah), J. G. Prob- 
stein and H. R. Senturia, July, 94 
SILVERMAN, DANIEL H., and FRIEDMAN, LOUIS L.: Gas- 
tric fibrosis involving the duodenum (ab), Oct., 409 
SIMONDS, FRANCIS L.; X-ray diagnosis of the non-tubercu- 
lous chest (ab), Aug., 198 

SINGLETON. ALBERT O., and KNIGHT. MAYNARD D.: 
Congenital atresia of the esophagus, with tracheo-esoph- 
ageal fistula; transpleural operative approach (ab), 
Dec., 603 

SINUSES, PARANASAL 
diseases 

— evaluation of roentgen therapy (ab), C. L. Crang, July. 105 
— roentgen therapy of sinusitis, with special adapter, F. C. 
Christensen, July, 21 

SIRBU, A. B„ MURPHY, M. J., and WHITE, A. S.! Soft tissue 
complications of fractures of the leg (ah), Oct., 417 
SIRIS, EVELYN L. See POHLE, ERNST A. 

SKIING. See Military Medicine, wounds and injuries 
SKIN 

— variations in sensitiveness of different skin areas to erythema 
dose of roentgen radiation (ab), Julian B. Herrmann and 
George T. Pack, Dec., 618 
cancer 

— Brocq-Belot’s technic in treatment of superficial cancers 
(ab), Paul Brodeur, July, 99 

KINNER, EDWARD F.: Lead buttons for intrapulmonary 
localization (ab), July, 90 

SMILLIE, I. S.: Observations on the regeneration of the semi- 
lunar cartilages in man (ah), Dec.. 609 
SMITH, S. WILLARD. See STEINHAUSEN, THEODORE B. 
SMITH. STEPHEN J. See GOLDMANN, CARL H. 
SMITHERS, D. WALDRON: X-ray treatment of carcinoma of 
the oesophagus (ab). Sept., 315 
SNOKE, P. O,: Solitary calcified cyst of spleen (ab), July, 93 
SODIUM 

radioactive. See Radioactivity 
SOFT TISSUE 

— soft tissue complications of fractures of leg (ab). A. B. Sirbu, 
M, J. Murphy, and A. S. White, Oct., 417 
SOLARI, A. V. See ROYER, M. 

SOLIS-COHEN, LEON. See LEVINE, SAMUEL 
SOMMERS, JOSEPH. See EASTON. H. L. 

SOULE. A. B., Jr. See RAAB, W. 

SPENCER, JACK. See MAYO, OSCAR N. 

SPERMATIC CORD 
torsion 

— with unsuspected testicular tumor (ab), John H. Mohardt, 
July. 102 

SPHENOID BONE 
tumors 

— osteochondroma of base of skull (ab), Lester S. King and 
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— iodinated organic compounds as contrast media for radio- 
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lography with ethyl iodophenylundecylate (pantopaque), 
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— myelography with pantopaque and a new technic for its 
removal, Wendell G. Scott and Leonard T. Furlow, Sept., 
241 

SPINAL CORD 
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STEINDLER, ARTHUR: Periarthritis of the shoulder joint 
(ab), Dec., 611 

STEINER, PAUL E., STAHGER, D. WARREN, BOLYARD, 
MIRIAM, and MARCOVICH, A. W.: Quantity of focal 
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dontia; serial roentgenographic cephalometric appraisal 
-(ab), Allan G. Brodie and Bernard G. Sarnat, July, 88 
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centres of Massachusetts (ab), David Zacks and Robert 
W. Hyde, Nov., 524 

— statistical analysis of 100,000 examinations of the chest by 
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— huge intrathoracic fibroma; report of case (ab), O. Theron 
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UNGAR, E. M.: Simplified method of studying volume dose 
distribution (ab), Sept., 318 

URBAN, JEROME A. See WATSON, WILLIAM L. 

URETERS 
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E. Mansur, Aug,, 147 
abnormalities 
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William E. Forsythe, Jr,, July, 99 
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J. T. .Marr and U. V. Portmann, Nov., 528 
cancer 
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—carcinoma of cervix, end results (ab), Charles A. Bebney 
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VAUGHAN. W. W., and EICHWALD, MAX: Priodax: a con- 
trast medium for cholecystography .•• Analysis of 163 
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ticulitis of the colon; review of the literature and an 
analysis of ninety-one eases (ab), Sept., 308 

Young, edward l., hi. see young, edward l. 
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ZACKS, DAVID, and HYDE, ROBERT W.: Pulmonary con- 
ditions in rejectees; analysis of 2,270 selectees rejected 
for pulmonary conditions in the induction centres of 
Massachusetts (ab), Nov., 524 

2ANCA, PETER, ead HERPEL, FREDERICK K: StaCisticai 
analysis of 100,000 examinations of the chest by photo- 
roentgen method, Aug., 122. Sec correction, Nov., 618 

ZERMAN, PERCY; Recurrence of a teratoma testis eleven and 
a half years after orchidcctomy and irradiation (ab), 

^ Sept., 317 

Zink, OSCAR C. See BREWER, ARTHUR A. 

ZiNTHEO, CLARENCE J., Jr.: Simple fluoroscopic method of 
foreign body localization, Oct., 37G 





